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ORIGINAL  ARTICLES. 

EFFECTS  OF  ACUTE  AND  CHRONIC  PNEUMOTHORAX 
(A  PRELIMINARY  REPORT.) ^ 

By  J.  L.  Yates,  B.S.,  M.D., 

MILWAUKEE,    WIS. 

Physiologists  liave  cited  the  interdependence  of  respiration 
and  intrapnlmonary  circulation  as  a  nice  example  of  coordinated 
functions.  Indeed,  so  intimate  is  this  interdependence  that  the 
degree  of  integrity  of  the  pulmonary  circulation  compared  to 
normal,  directly  or  indirectly  measures  not  alone  intrathoracic 
function  hut  also  pleural  and  pulmonary  powers  of  defense  and 
repair.  Consequently  the  ultimate  evaluation  of  intrathoracic 
therapeutic  procedures  can  be  estimated  by  the  protection  and 
rehabilitation  assured  to  the  lesser  circulation. 

Pneumothorax  produces  effects  common  to  other  forms  of  pul- 
monary deflation  and  compression,  either  intrinsic,  due  to  exudates, 
transudates,  neoplasms  and  chronic  passive  congestion  (Drinker), 
or  extrinsic,  resulting  from  pleuritic  effusions,  mediastinal  tumors, 
anein-ysms  and  the  like.  Wherever  intrapnlmonary  j^ressure 
exceeds  intravascular  tension  a  proportion  of  the  blood  destined 
under  normal  conditions  to  reach  the  compressed  lung  area  is 
immediately  diverted  to  adjacent  channels  offering  less  resistance. 
The  capillary  network  that  surrounds  the  air  cells  spreads,  as  its 
component  vascular  tubules  are  thus  elongated  by  overfilling. 
If  air  passages  are  free  and  lung  tissue  is  elastic,  the  result  is  in- 
creased inflation  in  the  portion  of  lung  to  which  extra  blood  has 

1  Read  before  the  American  Association  for  Thoracic  Surgery,  June  6,  1921,  as 
part  of  a  symposium  on  open  pneumothorax. 
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been  delivered,  a  compensatory  physiologic  emi)hysema.  On  the 
contrary  a  temporary  stoppage  of  i)uimonary  circulation  produces 
atelectasis;  permanent  stoppage  causes  atrophy  in  the  lung  att'ected. 
In  short,  the  })ulmonary  circulation  is  the  most  important  factor 
influencing  pulmonary  inflation,  and  fluctuation  in  pulmonary 
inflation  is  accompanied  by  \'ariations  in  the  resistance  to  blood 
flow  in  the  pulmonary  circulation.  The  richness  of  the  bronchial 
arterial  blood  supply,  somewhat  proportionate  to  the  size  and 
activity  of  the  lung  except  in  extreme  degrees  of  emphysema  and 
possibly  of  collapse,  can  also  be  measured  hx  the  condition  of  the 
pulmonary  circulation. 

The  occurrence  of  compensatory  })hysiologic  emphysema  in 
human  lungs  has  long  been  recognized  by  clinicians,  though  it  is 
not  alwa\'s  demonstrable  post  mortem  because  of  failure  of  blood- 
pressure  at  death  preceded  by  a  gradual  antemortem  reduction. 
The  extent  of  compensatory  emphysema  de})ends  ui)on  the  area 
of  lung  compressed  and  upon  the  competence  of  the  circulation. 
Gregoire  noted  a  zone  of  emphysema  about  areas  of  hemorrhagic 
infiltration  due  to  wounds  of  the  lung  which  is  comparable  to 
similar  changes  to  be  found  about  early  foci  of  bronchopneumonia. 
Skodaic  resonance,  so  often  present  above  an  efl'usion,  was  found 
by  Bradford,  Soltau  and  others  to  be  particularly  noticeable  in  the 
presence  of  hemothorax  and  to  be  due  to  emphysema  in  the  lung 
just  above  that  compressed  by  the  bloody  effusion.  Individuals 
who  ha\e  a  competent  circulation  and  develop  an  extensive 
unilateral  ])neumonia  or  pleural  efl'usion  regularly  show  a  contra- 
lateral emphysema.  Surgeons  who  operated  without  difl'erential 
pressure  upon  soldiers  sufl'ering  from  chest  wounds  noticed  that 
men  in  good  condition  tolerated  extensive  thoracotomy  with 
comparatively  little  respiratory  distress,  whereas  those  who  were  in 
shock  were  nuich  embarrassed  by  lesser  ])arietal  incisions.  Those 
o])erators  who  used  ])ositivc  pressure  anesthesia  observed  that  the 
reestablishment  of  a  more  normal  })ulmonary  circulation  through 
pulmonary  inflation  usually  resulted  in  improving  the  individual's 
general  condition.  Moreover,  during  operations,  as  the  extent 
of  ])ulnionary  inflation  was  varied  to  give  desirable  exposure,  two 
other  observations  were  niiide:  The  extent  of  deflation  that  could 
be  tolerated  without  distress  was  greater  in  the  men  in  better 
condition,  and  when  conij)lete  deflation  was  possible,  the 
m('(Hastimun  instead  of  becoming  convex  toward  the  sound  side 
actually  })ecamc  convex  toward  the  open  side.  INIany  surgeons 
have  noticed,  when  operating  without  difl'erential  pressure  to  relieve 
chronic  empyema,  that  as  the  exudate  upon  the  visceral  pleura 
is  incised  the  underlying  lung  tends  to  bulge  outward. 

The  capability  of  increased  ])rcssure  in  ])ulmonary  (ircuhition 
to  augment  inflation  in  a  com])ensatory  fashion  explains  these 
reaetjons.     The  lung  is  in  efl'ect  an  erectile  tissue.     The  part  played 
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by  vasomotor  control  of  the  puliuonary  circulation  remains  to 
be  demonstrated. 

Experiments  are  being  conducted  with  the  cooperation  of  Dr. 
William  Thalhimer  and  Dr.  J3enjamin  Schlomovitz  to  determine 
the  influence  upon  defensive  pleuropulmonary  reactions  of  varied 
intrathoracic  conditions  and  among  them  is  artificial  pneinnothorax. 
We  are  unprepared  to  make  final  statements,  as  our  observations 
are  incomplete.  Results  thus  far  obtained  have  so  direct  a  bearing 
upon  acute  and  chronic  pneumothorax  that  they  are  i)resental)Ie 
as  a  part  of  this  symposium. 

Pneumothorax  induced  by  injecting  known  amounts  of  air 
unilaterally  into  the  chests  of  anesthetized  animals  produces  effects 
that  vary  with  the  type  and  conditions  of  the  animal  and  the  rate 
of  injection.  Cats  and  dogs,  animals  of  the  thin  pleura  type, 
have  mediastinums  that  are  not  air-tiglit.  Man  and  monkey, 
thick  of  pleura,  have  air-tight  mediastinums.  Unilateral  pneumo- 
thorax is  possible  in  man  and  monkey  and  impossible  in  cats  and 
dogs. 

If  air  be  injected  gradually  into  the  left  pleural  cavity  of  a  dog, 
there  is  a  bilateral  decrease  in  the  negative  pressures,  usually 
greater  on  the  right  side  (Fig.  1).  If  the  air  introduced  gradually 
is  insufficient  in  amount  to  cause  the  negative  pressure  to  disappear 
and  then  is  withdrawn,  there  is  an  immediate  return  to  the  previous 
pulse  and  respiration  rates,  systemic  blood-pressure  and  negative 
intrapleural  pressure.  Increasing  pulmonary  compression  is  met 
with  rising  blood-pressiu'c  and  so  long  as  the  increment  is  adequate, 
respiratory  distress,  indicated  by  slower  and  deeper  resi)irations, 
does  not  develop. 

A  more  rapid  introduction  of  air  in  amounts  sufficient  to  abolish 
negative  pressure  leads  promptly  to  respiratory  embarrassment 
as  the  compensatory  blood-pressure  rise  is  insufficient  to  meet 
requirements.  If  more  air  l)e  injected  so  as  to  create  increasing 
positive  pressure  respiration  will  cease  (Fig.  2).  The  blood-pressure 
falls  as  it  becomes  inadequate,  the  rapidity  of  fall  being  somewhat 
proportionate  to  the  extent  of  compensatory  failure.  Sudden 
variations  in  the  negative  pressure  may  occur  spontaneously 
during  a  period  of  considerable  compression  and  result  from  changes 
in  the  distribution  of  blood  in  the  pulmonar^^  circulation  (Figs.  1 
and  7).  These  observations  offer  a  probable  explanation  of  the 
fluttering  mediastinum  occasionall}'  observed  during  operations 
performed  without  dift'erential  pressure.  W'hen  the  air  that  has 
caused  marked  pulmonary  compression  is  withdrawn  rapidly,  there 
is  a  tendency  for  the  negative  pressures  to  increase  temporarily 
beyond  normal  levels  instead  of  returning  to  normal  as  above 
described  (Fig.  2).  This  transient  excess  in  negative  ])ressures 
is  attributed  to  a  decrease  in  the  amount  of  intrapulmonary  blood, 
the  excess  blood  having  been  squeezed  out  by  the  compression. 
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It  is  soon  rcacciiiiiulati'd  and  noniuil  negative  pressures  rees- 
tablished. As  the  animals'  liearts  become  fatigued,  the  com- 
pensatory reactions  become  less  adequate  and  respiratory  distress 
appears  more  promptly  and  with  less  decrease  in  the  negative 
pressures  (Figs.  3  and  7). 

Similar  experiments  performed  upon  monkeys  produced  significant 
results.  If  the  animal  is  robust  and  the  air  be  injected  gradually, 
a  positi\"e  pressure  on  the  injected  side  amounting  approximately 
to  fifteen  times  the  normal  negative  pressure  may  pro^'oke  a 
reduction  of  but  three-fourths  of  the  contralateral  negative  pressure 
(Fig.  4).  So  long  as  the  blood-pressure  rises  sufficiently  there  is 
no  respiratory  distress.  If,  however,  the  animal  be  feeble  or  both 
feeble  and  fatigued,  the  reaction  to  unilateral  pulmonary  com- 
pression is  similar  to  that  of  the  dog  (Fig.  5).  In  other  words, 
with  inadequate  powers  of  cardiac  compensation,  compensatory 
contralateral  emphysema  does  not  occur  and  the  animal  reacts  as  if 
the  pneumothorax  were  bilateral. 

The  effects  of  chronic  pneumothorax  have  been  studied  only 
in  the  monkey.  Apparently  the  compensatory  emphysema  is 
distributed  irregularly  through  the  contralateral  lung  and  is  present 
in  patches  even  in  the  lung  subjected  to  compression.  This  is 
because  of  irregularities  in  the  distribution  of  blood.  Although 
simple  of  explanation  upon  the  basis  of  hydraulics,  it  may  indicate 
the  effects  of  \'asomotor  control.  There  is  a  thickening  of  the 
visceral  pleura  due  to  proliferation  of  the  mesothelial  cells  of  the 
serosa  and  the  subserous  elements  which  is  very  significant.  Air 
is  irritating  to  serous  membranes  and  the  long-continued  eft'ects 
of  compression  in  the  presence  of  an  irritant  makes  for  decreased 
pulmonary   elasticity   and   therefore   curtails   normal   respiration. 

The  following  conclusions  are  ba.-,ed  upon  personal  clinical 
experiences  in  caring  for  over  two  hundred  soldiers  suffering  from 
intrathoracic  injm-ies  and  upon  many  animal  experiments  not 
cited  here.  The  list  includes  about  one  hundred  and  twenty-five 
soldiers  upon  whom  open  thoracotomy  was  performed.  Dif- 
ferential pressure  was  used  in  ninety-three;  the  remainder  were 
operated  upon  at  the  Ambulance  de  1  'Ocean  under  ether  anesthesia 
according  to  the  teachings  of  I)u\'al.  During  convalescence  the 
progress  in  intrathoracic  repair  was  studied  when  possible  with 
fluoroscope  and  roent gen-ray  pictures.  All  who  died  came  to 
necropsy.  There  has  thus  been  provided  unusual  opportunity 
to  study  the  effects  of  acute  and  chronic  pneumothorax  and  to 
compare  the  death  rate,  amount  of  distress  and  the  duration  of 
disability  following  thoracotomies  performed  with  and  without 
differential  pressure.  Experiments  of  the  type  cited  in  this  com- 
munication have  served  to  explain  and  to  substantiate  previous 
clinical  and  ex])erimental  observations. 

Acute  pneumothorax  is  dangerous  in  so  far  as  it  interferes  with 
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the  pulmonary  circulation.  The  extent  of  the  danger  is  determined 
by  the  integrity  of  the  circulation,  chiefly  by  the  latent  energy 
of  the  myocardium.  Since  reserve  myocardial  energy  cannot  be 
estimated  accurately  and  is  quite  essential  to  life  during  a  period 
of  stress,  open  thoracotomy  should  be  performed  with  some  form 
of  differential  pressure.  Thus  alone  may  the  degree  of  pulmonary 
deflation  required  for  the  intrathoracic  operation  be  permitted  to 
develop  gradually,  be  controlled  so  as  not  to  become  excessive  and 
allowed  to  be  as  transient  as  possible.  The  operation  is  incomplete 
until  full  pulmonary  inflation  is  both  obtained  and  maintained. 
The  latter  is  possible  only  when  suitable  one-way  primary  drainage 
is  used.  Gas-oxygen  positive  pressure  analgesia  as  developed 
by  Gwathmey  is  simple,  safe  and  satisfactory,  and,  in  the  absence 
of  a  negative  pressure  cabinet,  is  the  best  method  now  available. 

Chronic  pneumothorax,  as  well  as  chronic  pulmonary  com- 
pression by  the  pleuritic  effusions  inevitable  after  thoracotomy, 
must  be  avoided  if  surgeons  would  assure  to  patients  the  best 
chances  for  rapid,  comfortable  and  complete  recovery. 

Experiments.  Aspirating  needles  or  small  trocars  attached  to 
bromoform  manometers  were  inserted  o})liquely  through  the 
third  or  fourth  interspace  so  that  only  the  tips  entered  the  pleural 
cavity  and  were  placed  posteriorly  and  above  the  heart.  The 
connection  on  the  left  side,  provided  with  a  two-way  cock,  per- 
mitted air  to  be  injected  or  aspirated  with  a  graduated  piston 
syringe.  Blood-pressure  was  recorded  from  a  femoral  artery 
by  means  of  a  mercury  manometer.  Fairly  deep  surgical  anesthesia 
with  ether  was  maintained  throughout  the  experiments  and  as 
nearly  as  possible  at  the  same  depth.  The  possibilities  for  error 
were  recognized,  likewise  the  constancy  thereof,  so  that  they 
were  held  to  be  negligible  since  relative  accuracy  was  sufficient 
for  the  purposes  at  hand. 

The  diagrams  have  all  been  reconstructed  from  kymographic 
tracings  in  the  same  way  and  are  directly  comparable.  Time  is 
measured  as  abscissas;  1"  equals  two  minutes;  the  ordinates  indi- 
cate pulse,  1"  equals  160  beats;  blood-pressure,  1"  ec^uals  50  mm. 
Hg;  intrathoracic  pressure,  right  and  left,  1"  equals  4  mm.  bromo- 
form; the  amount  of  air  injected  or  aspirated,  1"  equals  50  cc. 
The  line  marked  ®  indicates  atmospheric  pressure. 

Figure  1,  Dog  5,  Observation  1.  The  observation  was  begun 
with  100  cc  of  air  already  in  the  chest.  A  total  of  300  cc  was 
injected  in  thirteen  minutes,  which  reduced  negative  pressures 
one-half  and  did  not  produce  respiratory  distress.  The  air  was 
withdrawn  at  the  same  rate.  The  increased  blood-pressure  sufficed 
to  provide  compensation.  Just  before  the  total  amount  of  air  had 
been  injected  the  negative  pressure  on  the  left  side  fell  abru])tly 
and  quite  as  promptly  returned  to  its  proper  level,  an  ex])ression 
of  a  fluctuation  in  the  pulmonary  circulation.  At  the  end  of  the 
experiment  normal  conditions  were  reestablished. 
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Figure  2,  Dog  5,  Ohsermtion  2.  A  total  of  400  cc  of  air  was 
injected  in  eleven  minutes,  causing  resjjirjition  to  cease,  and  then 
it  was  withdrawn  in  two  minutes.  The  dog  was  able  to  compensate 
temporarily  with  increasing  blood-pressure  until  350  cc  had  been 
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injected  even  tliough  there  was  positive  intnitlioiacic  pressure. 
Rapid  removal  of  the  air  protected  the  blood- ])ressnre  from  a 
material  fall.  The  intrathoracic  negative  pressures  at  the  end 
of  the  experiment  were  twice  as  great  as  at  the  start. 

Figure  3,  Dog  5,  Observation  5.  Between  observations  2  and  5 
two  experiments  were  done.  In  each  a  cessation  of  respiration 
resulted  when  350  cc  were  injected  in  three  minutes.  A  repetition 
of  the  experiment  shown  in  Fig.  2  proved  that  now  300  cc  injected 
in  five  minutes  caused  respirations  to  cease,  whereas  before  it 
required  400  cc  in  eleven  minutes.  There  is  now  a  decided  fall  in 
blood-pressure  as  compared  to  a  slight  fall  in  the  former  instance. 
A  comparison  of  Figs.  2  and  3  shows  the  striking  reduction  in 
powers  of  compensation  due  chiefly  to  cardiac  fatigue. 
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Fig.  3. — Abscissa,  l"  two  minutes;  ordinate,  l"  160  beats;  blood-pressurc,  l" 
50  mm.  Hg;  intrathoracic  pressure,  right  and  left,  l"  4  mm.  bromoform;  air  injected 
or  aspirated,  l"  50  cc;  atmospheric  pressure  ©. 


Figure  4,  Monkey  17.  An  injection  of  150  cc  of  air  in  five  minutes 
fell  just  short  of  provoking  serious  respiratory  distress,  though  the 
fall  in  blood-pressure  showed  that  to  be  imminent.  The  blood- 
pressure  promptly  rose  with  aspiration.  The  significant  fact  is 
that  a  positive  pressure  on  the  left  side  nearly  five  times  as  great 
as  the  amount  of  normal  negative  pressure  reduced  the  right-sided 
negative  pressure  by  only  three-fourths.  At  the  time  when  the 
left-sided  pressure  was  atmospheric  and  equivalent  to  an  open 
thorax,  the  negative  pressure  on  the  right  side  was  reduced  by 
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about  one-half  and  resj)irati()n  was  unenil)arriisse(l.  Tliis  explains 
why  a  thoracotomy  can  l)e  performed  without  dilferential  pressure 
in  animals  with  a  competent  circulation  in  which  the  mediastinum 
is  air-tight. 
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Fig.  4. — Abscissa,  l"  two  minutes;  ordinate,  l"  160  beats;  blood-pressure,  l" 
.50  mm.  Hg;  intrathoracic  pressure,  right  and  left,  l"  4  mm.  bromoform;  air  injected 
or  aspirated,  l"  50  cc;  atmospheric  pressure  ®. 


Figure  5,  Monkey  10,  Obsermtion  1.  An  injection  of  150  cc  in 
six  and  a  quarter  minutes  caused  respirations  to  cease,  and  in  spite 
of  prompt  aspiration  artificial  respiration  was  required  to  save 
the  animal 's  life.     The  striking  feature  of  this  experiment  is  to  be 
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seen  in  the  changes  in  intratlioracic  pressures.  Fifty  cc  of  air  in  tlie 
left  caused  no  change  in  the  right  side.  Between  50  vc  and  100 
cc  the  right-side  pressure  rose  rapidly  hut  less  ra])i(]l\  than  the 
left,  and  after  100  cc  they  rose  even  more  abruptly.  ^Monkey  16 
responded  more  like  a  dog  than  like  Monkey  17.  Monlvey  10  was 
an  undernourished  animal,  unusually  vicious  and  restive,  and  at 
the  time  the  experiment  was  performed  was  considerably  exhausted 
from  fighting  with  its  companions. 
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Fig.  5.— Aljscissa,  l"  two  minutes;  ordinate,  1"  160  beats;  blood-pressure,  l" 
50  mm.  Hg;  intrathoracic  pressure,  right  and  left,  l"  4  mm.  bromoforni;  air  injected 
or  aspirated,  l"  50  cc;  atmospheric  pressure  ©. 


Figure  6,  Monkey  16,  Observation  2.  150  cc  of  air  injected  in 
eleven  minutes  brought  on  respiratory  distress.  The  more  gradual 
injection  of  a  smaller  amount  of  air  showed  a  more  normal  response 
in  the  intrapleural  pressures  and  that  respiration  is  temporarily 
possible  in  the  presence  of  bilateral  positive  pressure. 
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Figure  7,  Moukei/  IG,  Observation  3.  An  injection  of  (iO  ce  of 
air  in  3  minutes  provoked  cardiac  instability  that  was  followed 
after  a  minute  by  respiratory  distress.  A  comparison  of  Figs.  5 
and  7  shows  an  effect  of  fatigue  similar  to  that  illustrated  in 
Figs.  2  and  3.  The  marked  and  sudden  fluctuations  in  the  intra- 
thoracic pressures  that  occurred  spontaneously  are  probabh'  the 
cause  of  the  "fluttering  mediastinum." 
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ANEURYSM  OF  THE  HEPATIC  ARTERY. ' 
By  Julius  Frieden^svald,  M.L)., 

BALTIMORE, 
AND 

Karl  H.  Tannenbaum,  ]M.D., 


(From  the  Ga.stro-EnterologicaI  Clinic  of  the  Department  of  Medicine,  L^niversity 

of  Maryland.) 

Aneurysm  of  the  hepatic  artery  is  an  exceedingly  uncommon 
affection.  Crisp  in  a  study  of  591  cases  of  aneurysm  in  general  in 
1847  does  not  refer  to  a  single  case  of  hepatic  aneurj-sm.  Mester 
in  1895  was  only  able  to  record  20  instances  collected  from  literature 
and  added  a  case  of  his  own;  Grunert  in  1904  collected  3(3  cases; 
Schupfer  in  1900,  38  cases,  and  Holland  in  1908,  40  cases.  Weiss  in 
1921  described  a  case  from  IVIcCrae's  clinic  in  Philadelphia,  which 
had  previously  been  studied  by  ]McCrae  himself,  and  was  able  to 
add  14  additional  cases  from  literature,  making  55  cases  in  all. 
Since  then  we  have  collected  9  additional  cases  not  previously 
reviewed,  and  have  added  a  case  of  our  own,  making  05  cases  in  all. 

The  following  chart  presents  briefly  an  outline  of  the  principal 
data  of  all  the  cases  so  far  observed  in  literature.  The  scheme 
followed  is  that  of  Holland,  from  whose  chart  we  have  abstracted 
the  record  of  many  of  the  first  40  cases. 

1  Presented  at  the  Meeting  of  the  Association  of  American  Physicians,  Washington, 
May  3,  1922. 
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18      FPJEDENWALD,   TANNENBAUM:   ANEURYSM    OK   HEPATIC    ARTERY 

Case  History.  H.  L.  V.,  male,  married,  aged  forty -eight  years, 
a  merchant  by  occupation,  consulted  us  on  May  0,  1921,  with  the 
complaint  of  jaundice,  llis  family  history  is  essentially  negative. 
His  father  died  from  nephritis;  his  mother  is  still  alive  and  is  well; 
two  brothers  and  two  sisters  are  living  and  are  enjoying  good  health ; 
while  one  brother  died  of  nephritis. 

Femmal  History.  The  patient's  general  health  has  always  l)een 
excellent.  He  has  had  measles  twice,  but  gives  no  history  of  any 
other  infectious  diseases  or  other  illnesses.  There  was  a  small  cyst 
removed  five  years  ago  from  the  outer  surface  of  the  upper  gum  in 
the  midline  l)y  extracting  the  four  central  incisors  and  curetting 
the  jav.'.  Healing  proceeded  normally  following  the  operation  and 
this  afi'ection  has  never  since  given  him  the  slightest  discomfort. 
The  teeth  are  replaced  by  a  removable  bridge. 

The  patient  was  rejected  from  life  insurance  last  fall  on  the 
ground  of  the  finding  of  albumin  in  the  urine.  This  was  inconstant 
however,  and  was  not  revealed  in  two  succeeding  examinations. 
At  that  time  the  patient  says  nothing  else  abnormal  was  revealed. 

Present  Illness.  About  three  months  ago  the  patient  began  a 
course  of  dieting,  being  under  the  impression  that  he  was  too  obese. 
He  lost  12  pounds  in  weight  in  three  weeks,  and  then  began  to  feel 
a  "  bit  out  of  sorts."  He  had  indigestion  following  this  occasionally, 
but  of  a  mild  type,  and  was  affected  with  a  slight  diarrhea,  but  not 
with  pain.  The  patient  discontinued  his  reduction  cure.  He  did 
not,  however,  feel  quite  up  to  normal,  though  he  had  no  real  com- 
plaint or  discomfort.  Eight  weeks  ago  he  began  to  notice  a  slight 
jaundice,  which  has  gradually  since  been  increasing.  There  has 
never  been  any  pain  and  nothing  abnormal  was  further  revealed 
with  the  exception  of  a  rather  marked  itching  of  the  skin,  bitter 
taste  in  the  mouth,  together  with  some  loss  of  appetite,  weakness, 
drowsiness  and  gradual  loss  of  18  more  pounds  in  weight.  The 
stools  have  never  been  clay  colored,  but  are  rather  the  reverse, 
darker  than  normal. 

Physical  Examination.  The  patient  is  a  rather  stout,  well- 
developed  man  with  a  moderately  deep  jaundiced  skin  and  sclerotics. 

Head  is  of  normal  contour.  Cheeks  and  eyes  do  not  seem  particu- 
larly sunken.  Everywhere  a  marked  degree  of  jaundice.  Pupils 
round,  regular  and  equal;  moderately  contracted;  react  somewhat 
slowly  to  light  and  accommodation.  Extraocular  movements  are 
good.     Ears  and  nose  apparently  normal. 

In  the  mouth  four  upper  incisors  are  jnissing  and  are  replaced 
by  a  removable  liridge.  Beneath  this  is  a  well-healed  scar  of  the 
operation  on  the  gums,  which  leaves  a  rather  marked  (lei)ression 
in  the  center  of  the  upper  jaw,  just  beneath  the  septum  of  the  nose. 
There  is  no  infiltration  of  the  gums  about  the  scar.  There  is 
considerable  dentistry.  "^I'he  tongue  is  coated  with  a  brownish  fur 
and  protrudes  in  the  midline;  no  tremor,     ^i'he  posterior  pharynx 
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is  motlerately  injected.  The  tonsils  are  small  and  normal  in 
appearance.  The  neck  is  short  and  thick;  no  glands  are  palpal)le. 
The  thyroid  is  not  enlarged. 

Thorax.  The  thorax  is  well  formed;  is  rather  hroad  and  deep; 
some  snggestion  of  barrel-shaping;  expansion  is  good.  The  Inngs 
are  clear  thronghont  to  percussion  and  auscultation,  except  that 
the  area  of  the  liver  dulness  reaches  up  to  just  above  the  fourth 
rib,  to  the  right,  compressing  the  right  lung  slightl\'.  The  heart  is 
not  enlarged.  The  sounds  are  clear  and  of  normal  relative  intensity. 
No  murmurs  can  be  made  out.  There  does  not  appear  to  be  any 
palpable  degree  of  peripheral  sclerosis.  The  pulses  are  of  good 
volinne  and  equal  in  force  and  rhythm. 

Abdomen.  The  abdomen  is  full  and  thick  walled.  The  edge  of 
the  liver  can  be  palpated  almost  as  far  down  as  the  umbilicus. 
The  liver  itself  is  rather  smooth  and  not  particularly  tender  to 
pressure  and  no  nodules  can  be  detected.  The  gall-bladder  and 
spleen  are  not  palpable.     The  lower  abdomen  is  apparently  normal. 

Extremities.  The  extremities  are  normal.  No  glandular  enlarge- 
ments can  be  detected  anywhere.  The  knee  reflexes  are  present 
and  are  moderately  active  and  equal  throughout. 

Labor ator  11  Examinations.  Total  red  count  4,200,000;  hemo- 
globin GO  per  cent;  color  index  0.71.  Total  leukocyte  count  ToOO. 
Differential  count:  Polynuclears  57  per  cent;  small  mononuclears 
58  per  cent;  large  mononuclears  o  per  cent;  eosinophils  1  percent; 
basophils  1  per  cent.  ]\Iorphological  examination  negative  with 
the  exception  of  evidences  of  a  secondary  anemia.  Serum  bile 
tinged.  The  urine  is  of  a  specific  gravity  of  1025;  presents  a  large 
bile  ring  and  a  few  hyaline  casts,  but  is  otherwise  negati%'e. 

The  gastric  contents;  GO  cc  obtained  after  an  Ewald  meal.  Total 
acidity  34;   free  IICl  24;  bile  tinged;   no  blood. 

Stool.  The  stool  is  almost  tar  colored,  containing  a  few  undigested 
meat  fibers;  no  parasites;  large  quantities  of  blood. 

Duodenal  drainage  according  to  the  Lyon  method  revealed  a 
markedly  turbid  bile  which  flowed  freely;  no  gall-bladder  l)ile 
obtained.  Cultures  showed  numerous  colonies  identified  as  the 
colon  bacillus.  Fractional  analysis  of  the  pancreatic  ferments 
according  to  the  Einhorn  method  revealed  an  imperfect  steapsin 
and  trypsin  digestion. 

Roentgen-ray  Examination.  Stomach  is  of  cow-horn  type  held 
to  the  right  under  the  gall-bladder  region;  deformity  surrounding 
the  pylorus,  suggesting  a  mass  in  the  upper  right  quadrant.  The 
liver  is  enlarged.     Chest  roentgen-ray  is  negative. 

Diagnosis.  On  account  of  the  age  of  the  patient,  his  loss  of  flesh, 
absence  of  pain,  jaundice,  blood  in  the  stools,  diminution  in  pan- 
creatic ferments,  and  the  roentgen-ray  findings,  the  diagnosis  was 
made  of  carcinoma  of  the  pancreas,  though  the  possibility  of  a  stone 
lodged  in  the  ampulla  could  not  be  entirely  ruled  out. 
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Clinical  Notes.  The  patient  was  admitted  in  the  Union 
Memorial  Hospital,  for  further  observation  and  possibly  for  opera- 
tion, on  ]May  15,  1921. 

]\Iay  16,  1921.  Patient  was  examined  last  night  and  appeared 
in  good  condition  when  last  seen  at  11  p.m.  At  3  a.m.,  while  on  the 
commode,  l)ut  before  his  bowels  had  moved,  he  had  a  sudden 
fainting  attack.  He  lost  consciousness  and  his  pulse  became 
imperceptible.  This  was  associated  with  a  very  severe  pain  in  the 
right  hypochondrium  just  to  the  right  of  the  epigastrium.  The 
patient  was  revived  after  the  administration  of  camphorated  oil, 
although  his  pulse  remained  very  weak  and  his  respiration  rapid; 
he  was  extremely  pale  and  shocked.  The  pain  in  the  epigastrium 
continued,  though  less  severe  than  at  the  onset.  Half  an  hour  after 
the  collapse  the  patient  had  a  profuse  bowel  movement,  but  there 
were  no  evidences  of  blood  clots  or  hemorrhage.  Following  this 
there  was  a  second  partial  collapse,  which  was  again  relieved  by  the 
administration  of  camphorated  oil. 

During  the  remainder  of  the  night  the  patient  remained  in  a  more 
or  less  shocked  state,  but  had  improved  somewhat  by  morning. 
The  pain  in  the  epigastrium  gradually  subsided  until  now  there  is 
but  little  remaining.  The  medication  consisted  in  the  application 
of  an  ice  cap  to  the  epigastrium;  morphine  gr.  |,  every  four  hours. 
Nothing  was  allowed  by  mouth  with  the  exception  of  crushed  ice. 
The  pulse  during  this  entire  period  did  not  exceed  90  beats  per 
minute,  and  the  rate  this  morning  was  70;  yet  the  pulse  is  extremely 
weak,  and  the  patient  appears  exsanguinated.  The  temperature  is 
subnormal,  96.8°;  respirations,  2?.  There  is  no  evidence  whatever 
of  any  lung  complication.  A  transfusion  of  500  cc  of  whole  blood 
was  given  in  the  afternoon;  no  reaction  was  noted.  At  night  the 
patient  feels  and  appears  much  improved.  The  bowels  have  not 
been  evacuated  during  the  day.  There  is  neither  nausea  nor 
vomiting.  Nothing  abnormal  can  be  detected  on  palpation  at  the 
site  of  the  pain.  The  abdomen  is  soft;  there  is  neither  tenderness 
nor  rigidity.     The  attack  remains  unexplained. 

May  17,  1921.  Patient  had  a  comfortable  night;  slept  brokenly. 
Pulse  is  of  good  quality,  about  50  per  minute.  Temperature  97°, 
respirations  20.  He  is  allowed  a  slightly  increased  diet  together 
with  water.  He  was  nauseated  once  in  the  afternoon,  but  did  not 
vomit;  there  are  frequent  eructations  following  the  ingestion  of 
fluids.  Large  amounts  of  flatus  are  expelled.  The  bowels  have 
not  been  evacuated  in  spite  of  a  water  and  glycerine  enema.  The 
temperature  rose  to  100°  in  the  evening.  The  patient  has  voided 
but  250  cc  of  urine  since  the  attack,  now  almost  forty-eight  hours. 
He  is  perspiring  almost  constantly.  His  condition  appears 
improved,  although  there  is  still  no  explanation  of  the  attack,  except 
the  possibility  of  an  internal  hemorrhage  not  uncommonly  observed 
in  jaun(Hcc(l  indi\"i(hials. 
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May  l;s,  11)21.  The  patient  passed  a  eoinfortahle  iii^ht.  He  has 
been  annoyed  at  times  by  hiceoughing.  He  has  voided  urine  very 
well  since  midnight.  Some  blood-tinged  mviciis  has  been  expec- 
torated this  morning,  due  apparently  to  a  general  oozing  from  the 
nasopharynx  rather  than  from  a  single  bleeding-point;  a  slight 
cough  has  appeared  this  afternoon.  An  examination  revealed  the 
abdomen  to  be  soft  without  tenderness.  The  borders  of  the  liver 
extend  to  the  umbilicus,  and  up  to  just  above  the  fourth  rib. 

The  kmg  is  much  compressed  in  this  area  but  is  resonant.  A 
very  loud  coarse  to-and-fro  rub  is  heard  over  the  whole  front  of  the 
right  chest,  extending  through  to  the  back.  Calcium  lactate  was 
prescribed  in  an  effort  to  control  the  bleeding.  The  patient 
appeared  quite  comfortable  and  in  an  improved  condition,  except 
for  the  rub  over  his  right  lung.  The  patient  has  been  ordered  for 
operation  in  the  morning. 

May  19,  1921.  A  comfortable  night  was  passed  by  the  patient. 
At  8  A.M.  his  temperature  was  98'',  pulse  S(^,  respiration  20.  At  8.15 
he  suddenly  uttered  a  cry,  became  pulseless  and  died.  The  diag- 
nosis of  hemorrhage  was  arrived  at,  the  cause  of  which  was  not 
ascertained. 

Autopsy  Report.  May  19,  1921.  A  partial  autopsy  only  was 
permitted.  The  peritoneal  cavity  was  opened  through  a  high 
right  rectus  incision.  The  peritoneum  was  everywhere  of  dull 
appearance,  the  normal  glistening  quality  being  al)sent.  About 
2  liters  of  blood  escaped  on  incising  the  cavity.  Blood  clots  in  large 
amounts  were  removed  from  the  right  side  of  the  alidomen.  The 
stomach  and  duodenum  were  inspected  and  found  to  be  normal  in 
appearance.  The  liver  was  much  enlarged,  and  somewhat  oi,  a 
pale  yellowish  color,  apparently  fatty.  The  gall-bladder  was 
slightly  distended  and  contained  a  dark  viscid  bile  but  no  stones. 
A  mass  was  observed  attached  to  the  inferior  surface  of  the  liver 
posteriorly  and  adjacent  to  the  gall-bladder.  It  appeared  to  be 
just  anterior  to  the  common  duct.  The  mass  was  about  the  size  of 
a  small  orange  and  presented  a  perforation  on  its  anterior  surface 
from  which  blood  oozed  following  manipulation.  The  mass, 
together  with  the  pylorus,  part  of  the  duodenum,  portion  of  the 
abdominal  aorta  with  the  celiac  axis  and  common  bile  duct,  was 
removed. 

The  mass  is  an  aneurysm  of  the  hepatic  artery.  It  is  3  cm.  in 
length  by  4.5  cm.  in  width  and  shows  a  perforation  in  its  anterior 
surface  1.5  cm.  in  length  from  which  it  is  evident  the  blood  has 
escaped  into  the  peritoneal  cavity.  The  hepatic  artery  widens  as  it 
enters  the  aneurysmal  sac,  having  a  diameter  of  2.5  cm.  at  this  point. 
The  interior  of  the  aneurysm  is  partly  filled  with  clotted  blood 
extending  into  the  branches  of  the  hepatic  artery.  The  jaundice 
noted  can  be  easily  explained  on  the  basis  of  pressure  of  the  aneurysm 
against  the  hepatic  and  common  ducts. 
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A  microscopic  examination  made  by  Dr.  Standish  IVIcCleary  is  as 
follows:  Sections  made  from  the  sac  adjacent  to  the  point  of 
rupture  show  laminated  fibers  lying  nj)on  a  much  thickened  hyaline 
intima.  The  medium  as  such  has  disappeared  and  is  represented 
by  an  atheromatous  mass  containing  many  fat-laden  phagocytes. 
There  is  also  ])resent  a  deposit  of  minute  masses  of  calcium.  The 
adventitia  is  thickened  and  has  attached  to  its  outer  surface  a  thin 
layer  of  normal  hepatic  tissues.  There  is  not  the  slightest  suggestion 
of  a  luetic  })rocess  in  the  tissue.  Sections  were  also  made  from 
several  of  the  smaller  branches  of  the  hepatic  artery,  and  all  show 
well-aihanced  endarteritis  and  in  some  cases  early  changes  in  the 
media. 

Pathology.  According  to  ]Mester,  aneurysms  of  the  hepatic 
artery  may  l)e  (li\ided  into  two  groups,  the  extra-  and  the  intra- 
hepatic forms.  Of  these,  according  to  this  author,  the  extrahepatic 
is  four  times  as  frequent  as  the  intrahepatic,  while  Holland  following 
the  same  classification  finds  it  three  times  as  frequent.  In  one 
collection  of  all  cases  previously  recorded,  in  addition  to  our  own 
case,  ntunbering  65  cases  in  all,  there  were  45  extrahepatic  and  18 
intrahepatic,  while  in  2  both  intra-  and  extrahepatic  aneurysm 
were  noted,  as  was  observed  in  Sauerteig's  and  Hale  White's  cases,  in 
which  the  right  branch  revealed  an  extrahepatic  aneurysm  and  the 
left  branch  an  intrahepatic. 

In  (30  of  our  ()5  cases  the  main  trimk  was  involved  in  29  instances, 
the  left  branch  in  ()  and  the  right  in  23;  in  2  instances  the  aneurysm 
was  noted  as  a  part  of  the  cystic  artery  (Chiari  and  Hogler).  Two 
aneurysms  were  obser^•ed  in  5  instances  (Standhartner,  Sauerteig, 
Borchers,  Hale  White,  NieAverth).  In  Chiari's,  Holland's,  and 
Teacher  and  Jack's  cases  there  were  three  and  in  Waetzold's  several. 
Aneurysms  usually  form  adhesions  to  surrounding  tissues,  hepatic 
duct,  cystic  duct,  gall-l)ladder,  common  duct,  or  surface  of  the 
liver,  and  finally  rupture  occurs  into  the  organs  to  which  there  has 
been  adhesions  or  into  the  peritoneal  cavity  which  may  thus  be  the 
immediate  cause  of  death;  usually  repeated  hemorrhages,  however, 
occur,  the  blood  causing  a  coagulum  in  the  sac  which  seals  the 
opening  temporarily. 

Of  the  (35  cases  rupture  of  the  aneurysmal  sac  occurred  in  45 
while  13  remained  imruptured.  The  rupture  was  most  commonly 
noted  into  the  i)eritoneal  cavity.  In  33  instances  of  this  series  it 
occurred  into  the  abdominal  cavity,  in  21  into  the  bile  passages 
and  in  4  into  other  organs,  the  stomach  in  1,  the  duodenum  in 
2  and  the  portal  vein  in  1.  When  in  intrahepatic  aneurysms 
rupture  occurs  into  the  abdominal  cavity,  it  takes  place  through 
the  liver  and  is  accomi)anied  by  a  stripping  of  (disson's  capsule. 
Sac(iuepee  was  the  first  to  note  the  importance  of  rupture  of  an 
intrahepatic  aneurysm  as  the  cause  of  rupture  of  the  liver.  Similar 
observations  have  been  reported  by  Waetzold,  Wilson  and  Holland. 
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Occasionally  the  aneurysin  may  underfio  s])()iitane(ms  healing  as 
was  noted  in  Ledieu's  case  where  the  patient  died  of  renal  disease 
and  in  whom  an  aneurysm  of  the  hepatic  artery  was  demonstrated, 
occluded  by  a  thrombus  and  which  had  not  produced  any  symptoms 
whatsoever. 

In  Merkel's  case  the  patient  died  ten  days  foUowing  a  resection 
of  the  stomach  and  gastrojejunostomy.  At  autopsy  an  aneurysm 
of  the  hepatic  artery  the  size  of  a  hen's  egg  was  discovered  entirely 
thrombosed  and  calcified  which  too  had  not  produced  any  symptoms. 

The  aneurysmal  sac  is  usually  single,  though  in  2  cases  (Borchers 
and  Xiewerth)  it  was  divided  into  two  parts. 

In  10  cases  of  this  series  the  aneurysm  itself  was  not  the  immediate 
cause  of  death  (Lestie,  Heschl,  Ledieu,  Ross  and  Osier,  Grunert, 
DeVecchi,  Libman,  Quincke,  ]Merkel,  Fleckenstein). 

The  size  of  hepatic  aneurysms  varies  from  that  of  a  barleycorn 
(Holland)  to  a  child's  head  ( Wallmann),  the  average  being  that  of  a 
hen's  egg.  The  extrahepatic  forms  are  usually  larger  than  the 
intrahepatic. 

Etiology.  This  disease  is  more  common  in  males  than  females. 
According  to  Ilogler  the  incidence  in  males  to  females  is  as  three  to 
one,  and  according  to  our  own  observations  as  four  to  one. 

Of  the  63  cases  in  which  the  sex  is  recorded  50  were  males  and  L3 
females.  The  ages  of  the  individuals  affected  range  between  the 
fourteenth  year  (Hansson)  and  eighty-third  year  (DeVecchi);  the 
average  age  of  the  63  cases  is  thirty-eight  years;  the  average  age  of 
the  males  being  thirty-six  and  females  forty -four  years;  females  are 
e\idently  as  a  rule  affected  in  a  later  period  in  life.  According  to 
Holland  occupation  plays  but  an  insignificant  role  in  the  etiology  of 
this  affection,  the  disease  being  met  with  in  individuals  following 
the  most  diverse  vocations. 

As  etiological  factors  in  the  production  of  this  disorder  infectious 
processes  play  a  very  significant  role.  Of  these,  strangely  septic 
endocarditis,  typhoid  fever,  pneumonia,  osteomyelitis  are  far  more 
frequent  than  syphilis.  In  many  instances  infective  eml)()li  are 
probably  the  cause,  following  such  infections  as  endocarditis  and 
suppurative  processes.  In  a  small  proportion  of  cases  syphilis  is  a 
factor.  According  to  Grunert  73  per  cent  of  the  36  cases  collected 
by  him  were  due  to  infectious  processes. 

Trauma  has  been  considered  in  some  instances  as  a  causative 
factor  in  the  production  of  these  aneurysms,  which  may  not  only 
act  from  without  but  also  from  within,  as  by  the  direct  injury 
against  the  arterial  wall  by  gallstones. 

In  a  number  of  instances  of  aneurysm  embolism  occurred  as  a 
result  of  endocarditis,  while  a  certain  number  of  cases  were  directly 
due  to  such  infections  as  pneumonia,  typhoid  fever,  osteomyelitis, 
pleurisy  and  empyema.  In  a  not  inconsiderable  number  athero- 
matous changes  of  the  aorta  and  other  vessels  were  observed.     In 
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vegetative  endocarditis  emboli  may  be  thrown  oft'  and  caught  in  the 
arteries.  Such  vegetations  ordinarily  contain  staphylococci  and 
streptococci.  At  the  position  of  the  embolic  thrombus  there  is  at 
» first  an  exudative  inflammation  produced,  then  an  acute  periarteritis 
with  destruction  of  the  media  and  the  adventitia,  and  the  intima 
bursts.  As  the  result  of  these  lesions,  there  is  a  bulging  of  the  vessel 
and  in  the  wall  of  the  dilatation  all  layers  of  the  arterial  wall  are  to 
be  found. 

In  Chiari's  and  Niewerth's  cases  atheroma  was  noted  in  the 
hepatic  artery  itself,  but  was  also  observed  in  many  of  the  other 
bloodvessels,  so  that  certain  local  conditions  must  be  at  hand  to 
determine  the  production  of  the  hepatic  aneurysm.  In  some 
instances  this  may  be  in  the  form  of  a  cholelithiasis  on  account  of 
which  direct  injury  to  the  weakened  artery  must  be  considered.  In 
sy])hilis  there  is  an  intense  endarteritis  wdth  visible  damage  to  the 
arterial  wall  together  with  changes  in  the  surrounding  connective 
tissue.  This  aft'ection  w^as  present  in  Sacquepee's,  Waetzold's, 
Rolland's,  McCrae's,  Teacher  and  Jack's,  Anderson  and  Sojecki's 
cases.  Trauma  as  a  cause  of  aneurysm  was  noted  by  Mester, 
Sommer,  Sauerteig,  Brion,  DeVecchi,  Merkel,  Bode  and  Kading. 
In  Sommer's  case  the  patient  fell  in  the  dark  and  injured  himself 
in  the  abdomen.  In  Mester's  case  a  kick  in  the  abdomen  by  a  horse 
was  noted  as  -the  cause.  In  Brion's  case  the  patient  was  sub- 
jected to  frequent  pressure  on  the  abdomen  with  bars  of  iron 
during  his  work. 

In  this  series  of  65  cases  a  definite  causative  factor  was  noted  in 
50  instances.  Of  these  a  general  infection  was  observed  in  7; 
typhoid  fever  in  2;  pneumonia  in  5;  pleurisy  with  empyema  in  1; 
osteomyelitis  in  3;  arteriosclerosis  in  12;  cholelithiasis  in  5;  syphilis 
in  7;   trauma  in  8  cases. 

Symptoms.  The  symptoms  most  frequently  observed  in  aneurysm 
of  the  he]:)atic  artery  are  pain,  hemorrhage,  icterus,  enlargement  of 
the  li^•er,  fever,  fluctuating  tumor  in  the  region  of  the  gall-bladder, 
marked  anemia,  emaciation,  together  with  attacks  of  syncope,  dizzi- 
ness, headaches,  weakness  and  indigestion.  All  of  these  symptoms 
are  rarely  present  in  any  individual  case  and  ordinarily  there  are 
but  few,  in  many  instances  the  patient  dying  after  a  single  attack 
of  pain  followed  by  hemorrhage  without  having  had  any  previous 
symptoms  whatever. 

Fain.  Of  the  symptoms  noted  above,  pain  is  rarely  absent  and 
but  few  cases  are  recorded  in  which  this  symptom  is  not  noted  as  an 
early  and  important  sign.  According  to  Schupfer  it  occurred  in 
70  per  cent  of  his  cases.  It  was  present  in  39  of  the  49  cases  of  this 
series  in  which  symptoms  are  recorded  (79  per  cent).  Pain  was 
extremely  moderate  in  Stokes's  and  Irvine's  cases  and  was  entirely 
absent  in  Lebert's,  Standhartner's,  Ross  and  Osier's,  Chiari's, 
Ilansson's,  Allessandri's,  SchupfiT's.  Tuffier's,  Baruch's   and   our 
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cases.  In  the  case  reported  by  us  j)aiii  occurred  luit  twice  durinc;  the 
stage  of  hemorrhage  at  the  very  termination  of  the  affection.  The 
pain  is  usually  paroxysmal,  is  of  great  severity,  resembling  biliary 
colic  and  is  localized  in  the  epigastrium  and  right  hypochondrium 
in  the  region  of  the  gall-bladder,  descending  according  to  Ilogler 
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toward  the  lower  abdomen  and  back.  It  occurs  rarely  in  the  upper 
left  quadrant  (Irvine's  case).  In  the  intervals  between  the 
paroxysms  pain  is  ordinarily  absent. 

The  cause  of  the  pain  in  the  intrahepatic  aneurysms  is  pressure 
on  the  liver  capsule;  in  the  extrahepatic  forms  to  pressure  of  the 
aneurysmal  sac  on  the  hepatic  plexus  of  nerves.     During  the  attack 
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of  pain  tenderness  on  pressnre  is  observed  in  the  epigastrinm  and 
right  hypochondrium. 

Hcmorrhacic.  Hemorrhage  is  a  frequent  symptom  of  this  affection 
and  is  not  uncommonly  noted  in  the  form  of  hematemesis  or 
melena,  or  as  both.  Hemorrhages  occurred  in  81  of  the  49  cases 
in  which  symptoms  were  recorded  (63  per  cent).  They  indicate 
rupture  of  the  aneurysm,  are  often  massive,  intermittent,  recur  at 
irregular  intervals,  and  are  usually  the  immediate  cause  of  death. 
The  hemorrhages  may  take  place  into  the  abdominal  cavity  or 
bile  ducts,  or  into  the  gastrointestinal  tract.  Gastric  and  intestinal 
hemorrhage  is  frequently  occasioned  in  these  cases  as  a  result  of 
the  rupture  of  the  aneurysm  into  the  biliary  tract.  In  Irvine's 
case,  however,  rupture  occurred  into  the  stomach;  in  Sommer's 
and  Babington's  into  the  duodenum  and  in  Reichmann's  into  the 
intestine.  Bleeding  frequently  checks  itself  l)y  the  rapid  filling  of 
the  bile  passages  with  blood.  Even  though  moderate,  hemorrhage 
usually  occurs  following  the  colicky  pain  and  is  associated  with 
constitutional  signs  of  weakness,  rapid  pulse  and  anemia. 

Jaundice.  According  to  Grunert,  icterus  was  noted  in  64  per 
cent  of  the  cases  of  hepatic  aneurysm  and  according  to  Schupfer  in 
62  per  cent  and  to  Rolland  in  40  per  cent.  In  this  series  of  49  cases 
in  which  symptoms  were  recorded,  it  occurred  in  27  instances 
(55  per  cent).  It  may  be  temporary  or  permanent  and  is  usually 
increased  with  the  attacks  of  the  pain,  though  jaundice  without 
pain  has  been  observed  in  a  number  of  instance.  (Tuffier's, 
Baruch's,  and  our  own  cases).  Temporary  jaundice  was  noted  by 
Qiuncke,  Lebert  and  Mester.  The  jaundice  is  caused  by  the  pres- 
sure of  the  aneurysm  on  the  biliary  passages  or  it  may  be  due  to 
hemorrhage  from  the  aneurysm  into  "^he  larger  biliary  passages 
producing  obstruction  by  the  formation  of  clots.  The  recurrent 
forms  of  jaundice  are  produced  according  to  Bickhardt  and  Schu- 
man  by  the  latter  condition. 

Fever.  A  rise  in  temperature  is  occasionally  noted.  It  occurred 
in  16  of  this  series  of  49  cases,  in  which  symptoms  were  noted  (32 
per  cent),  though  in  some  of  the  cases  it  may  be  explained  by  causes 
other  than  those  due  to  the  aneurysm. 

It  may  rise  as  high  as  103°  or  104°  and  usually  occurs  with  the 
paroxysms  of  pain  and  may  be  associated  with  chills.  Fever  was 
first  noted  by  Quincke  in  his  case  and  occurred  in  Standhartner's, 
Ross  and  Osier's,  Borchers's,  Caton's,  Hale  White's,  Sauerteig's, 
Mester's,  Hansson's,  Brion's  Sommer's,  Allessandri's,  Reichmann's, 
Baruch's,  Teacher  and  Jack's  and  INIcCrae's  cases. 

The  rise  in  temperature  has  been  compared  by  Quincke  with  that 
accompanying  biliary  colic  and  is  ])robal)ly  due  to  infection  or  in 
some  instances  to  the  absor])tion  of  the  blood  following  hemorrhage. 

Tumor  Formation  with  Enlargement  of  the  l/irer.  Marked  enlarge- 
ment of  the  liver  has  been  noted  in  a  number  of  instances,  especially 
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where  the  aneurysm  had  hecoine  massive.  It  was  present  in 
Sauerteig's.  Walhnan's  and  our  eases.  Distention  ol'tlie  gall-bladder 
was  recorded  in  the  cases  of  Stokes,  Xiewerth  and  Allessandri.  In 
Stokes  and  Allessandri's  cases  it  was  due  to  pressure  on  the  bile 
ducts  and  to  the  retention  of  bile  in  the  gall-bladder  and  in 
Xiewerth's  it  was  j)rodueed  l)y  hemorrhage  into  the  gall-bladder. 
A  ])alpable  mass  representing  a  hepatic  aneurysm  noted  in  the 
region  of  the  liver  was  observed  in  the  cases  of  Riedel,  Bickhardt 
and  Schuman  and  Tufher.  In  Riedel  and  Tufher's  cases  the 
tumor  was  nonfluctuant,  while  in  Bickliardt's  it  fluctuated  several 
days  before  death.  While  a  nonpalpal)le  mass  was  revealed  in  the 
cases  of  Friedman  and  Hogler,  a  \'isible  pulsation  was  noted  over 
the  region  of  the  liver  associated  with  a  systolic  murmur.  These 
signs  lead  to  a  correct  diagnosis. 

In  addition  to  the  symptoms  already  noted  others  more  general, 
such  as  indigestion,  anemia,  emaciation,  weakness,  dizziness  and 
fainting  attacks  have  frequently  been  observed. 

Diagnosis.  The  diagnosis  of  this  affection  is  usually  exceedingly 
difficult,  as  is  evidenced  by  the  fact  that  in  but  2  cases  of  the  (io 
collected  was  the  diagnosis  correctly  made  during  life  except  in 
those  instances  in  which  exploratory  incisions  were  performed. 
The  signs  of  colic  resembling  those  of  cholelithiasis,  hemorrhage  and 
icterus  must  be  considered,  especially  when  following  upon  such 
infectious  diseases  as  pneumonia,  typhoid  fever  and  acute  endo- 
carditis. The  diagnosis  becomes  more  positive  if  a  pulsating  tumor 
is  evident  in  the  region  of  the  liver  exhibiting  a  systolic  bruit. 

In  the  differential  diagnosis,  cholelithiasis,  duodenal  ulcer  and 
pancreatic  carcinoma  must  be  considered.  In  cholelithiasis  there  is 
usually  an  absence  of  hemorrhage  and  always  of  a  pulsating  tumor. 
On  the  other  hand  gallstones  and  aneurysm  of  the  hepatic  artery 
may  occur  in  the  same  individual  as  was  noted  in  Chiari's,  Schmidt's, 
Grunert's  and  DeVecchi's  cases,  which  may  render  the  diagnosis 
even  more  difficult. 

In  duodenal  ulcer  the  pain  is  not  usually  of  the  violent  gall-bladder 
type,  jaundice  is  usually  absent  and  the  roentgen-ray  findings  are 
ordinarily  sufficiently  suggestive  to  clear  up  the  diagnosis.  In 
carcinoma  of  the  pancreas  there  is  usually  an  absence  of  severe 
abdominal  pain  and  large  hemorrhages  are  unusual. 

The  average  duration  of  this  affection  is  from  four  and  one-half 
to  five  months,  the  shortest  being  two  mt)nths,  as  was  noted  in 
Borcher's  case,  and  the  longest  eight  and  one-half  months,  as  in 
jNIester's  case. 

Treatment.  Zesas,-  who  carefully  reviewed  the  literature  of 
this  sul)ject  in  1910,  concludes  that  ligation  of  the  hepatic  artery  in 
cases  of  aneurysm  is  the  only  rational  method  of  treatment  and 

2  Fortschr.  der  Med.,  1910,  28,  1313. 
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iiiaiiitiiiii.s  that  tluTc  should  \)v  im  dchiy  in  })orr()riiiiiig  this  ojx'ration 
once  the  diagnosis  is  established.  Hogler  very  recently  likewise 
arrives  at  a  similar  conclusion  and  points  to  the  fact  that  Kehr 
was  the  first  to  perform  this  operation  with  recovery  of  his  patient, 
establishing  this  operation  as  a  justifiable  surgical  procedure. 
Previous  to  this  period  li  cases  were  operated  on  with  fatal  results 
(Sauerteig,  Niewerth,  (Heller,  operator),  Mester,  (Miculicz,  operator), 
in  none  of  wdiich  was  the  artery  ligated. 

On  the  other  hand  there  has  been  considerable  controversy 
regarding  the  pr()j)riety  of  ligating  the  hepatic  artery  in  cases  of 
aneurysm.  Baruch  refutes  the  advisability  of  performing  this 
procedure  from  his  experiments  on  thirty  animals,  and  maintains 
that  necrosis  of  the  liver  may  result  in  consequence;  according  to 
his  observations  the  more  centrally  the  ligature  is  placed  the  less 
liable  is  this  complication  to  ensue.  Behrend*  has  also  arrived  at 
a  similar  conclusion  from  his  experimental  work  on  animals  and  has 
demonstrated  that  ligation  of  the  hepatic  artery  terminates  fatally, 
the  interruption  of  the  circulation  resulting  in  an  acute  yellow 
atr()i)hy  of  the  liver  with  large  areas  of  necrosis.  Zesas,  however, 
maintains,  in  opposition  to  this  view,  that  animal  experimentation 
dihers  in  many  respects  from  the  actual  conditions  observed  in 
human  beings  in  whom  on  account  of  the  length  of  duration  of  the 
affection  sufficient  time  has  elapsed  for  a  collateral  circulation  to 
have  thoroughly  established  itself. 

Since  the  first  successful  operation  performed  by  Kehr  in  1903, 
9  other  cases  have  been  subjected  to  surgery,  the  case  of  Iliedel, 
Grunert  (Hal)s,  operator),  Allessandri,  Tuffier,  Friedman,  INIerkel, 
Baruch,  Anderson  and  Kading;  of  these  but  3  reco\ered,  the 
cases  of  Friedman,  Anderson  and  Kadin-^. 

Finally  it  is  interesting  to  note  that  of  the  13  cases  on  whom 
operations  were  performed,  on  but  8  was  the  diagnosis  correctly 
made  at  operation,  the  cases  of  Kehr,  Grunert,  Allesandri,  Tuffier, 
Baruch,  Friedman,  Anderson  and  Kading. 

Conclusion.  It  may  be  well  to  again  draw  attention  to  the  fact 
that  aneurysm  of  the  hepatic  artery  is  a  rather  rare  affection,  but 
Go  cases  in  all  having  been  recorded;  that  the  main  symptoms  of 
the  diseases  are  colicky-like  pain  occurring  in  the  region  of  the  gall- 
bladder, hemorrhage  and  jaundice  and  occasionally  a  pulsating 
tumor  exhibiting  a  systolic  bruit;  that  ligation  of  the  hepatic 
artery  is  the  only  rational  method  of  treatment. 

5  Surg.,  Gynec.  and  Obst.,  1920,  31,  182. 
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FIBRILLATION  OF  THE  AURICLE  RETURNED  TO  NORMAL 

RHYTHM. 

By  Louis  Faugeres  Bishop,  M.D., 

PRESIDENT    OF    THE    GOOD    SAMARITAN   DISPENSARY  AND    CONSULTANT  IN  HEART    AND 
CIRCULATORY    DISEASES    AT    THE    LINCOLN   HOSPITAL,    NEW    YORK. 

It  would  seem  advisable  to  stiid}^  a  few  electrocardiograms  of 
cases  illustrating  the  return  to  normal  rhythm  in  hearts  which 
have  been  the  seat  of  fibrillation  of  the  auricle  but  were  later  normal 
in  their  auricular  function.  Some  of  the  people  with  hearts  of 
this  type  are  under  observation  at  the  present  time. 

An  excellent  example  is  that  of  a  man  with  extremely  advanced 
circulatory  disease,  which  is  shown  by  an  enormous  enlargement 
of  the  heart,  the  maintenance  of  a  terrific  blood-pressure,  the 
recurrence  at  various  times  of  all  the  cardiac  s}Tnptoins  of  heart 
failure,  namely,  dyspnea,  edema,  congestion  of  the  lungs,  li\-er 
and  kidneys,  and  occasionally  fibrillation  of  the  auricle. 

This  man,  nevertheless,  now  presents  a  fair  appearance  of  health 
and  a  regular  heart  as  the  result  of  being  put  on  a  strict  regimen. 
The  only  specific  treatment  he  has  been  given  for  his  fibrillation 
is  digitalis.  His  normal  rhythm  is  therefore  a  part  of  the  natural 
history  of  the  ups  and  downs  of  the  auricle. 

Another  illustration  of  auricular  fibrillation  of  an  entirely  dif- 
ferent character  is  that  of  a  man  who  developed  cardiac  disease  as 
a  result  of  long-standhig,  continued  nervous  strain  and  overwork. 
He  had  symptoms  of  angina  pectoris.  At  the  time  of  his  exami- 
nation he  had  auricular  fibrillation.  His  heart  is  now  regular  as 
a  result  of  his  being  put  under  a  strict  regimen. 

The  histories  of  the  other  cases  are  herewith  described  in  detail 
with  the  electrocardiograms  illustrating  the  return  of  rhytluu  to 
normal  after  auricular  fibrillation. 

Case  I  (LPIB).— A  tall,  stout  man,  single,  aged  forty-one  years, 
weighing  200  pounds,  came  to  the  office  complaining  of  palpitation. 
He  had  no  precordial  pain.  His  family  history  was  negative  and 
his  personal  habits  were  very  good.  He  kept  his  bowels  regular 
by  daily  doses  of  Russian  oil.  He  gave  a  history  of  malaria  seven 
years  ago  and  rheumatism  when  thirteen  years  old,  which,  how- 
ever, was  apparently  without  cardiac  involvement.  He  had  had 
an  attack  of  palpitation  similar  to  his  present  one  ten  years  ago. 
His  present  attack  of  cardiac  palpitation  followed  influenza  which 
he  had  four  weeks  previously.  The  attacks  were  best  relieved  by 
taking  aromatic  spirits  of  ammonia. 

No  marked  abnormalities  were  found  on  physical  examination. 
There  were  no  heart  murmm's  and  the  pulse  was  regular  on  aus- 
cultation.   The  systolic  blood-pressure  was  120  and  the  diastolic 
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95.  The  !)l()oil  jiicture  was  normal  in  every  respect.  Urinalysis 
showed  no  albumin  and  no  sugar,  but  there  were  some  leukocytes. 
It  had  a  specific  gravity  of  1030.  The  Wassermann  reaction  w^as 
negative. 
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Fig.   1   (a). — Electrocardiogram  showing  auricular  fibrillation,  April  7,  1919. 
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Fig.  1  (h). — Electrocardiogram  showing  return  to  normal  rhythm  without  specific 
treatment,  April  8,  1919. 


Case  II  (LIS!)).— A  minister,  aged  forty-seven  years,  weighing 
185  pounds,  came  for  examination  because  of  precordial  pain  on 
exertion.  This  pain  occasionally  extended  down  his  left  arm. 
His  first  attack  of  pain  came  on  suddenly  about  a  year  previous 
to  his  coming  here.  He  never  had  any  attacks  at  night,  but  slept 
very  well. 

His  family  history  was  negative.  His  personal  habits  were 
excellent.  Aside  from  recurring  attacks  of  tonsillitis,  he  had  had 
no  former  illness. 

On  examination  a  systolic  murmur  was  heard  several  times  over 
the  aortic  area,  but  no  more  definite  signs  were  found.  His  systolic 
blood-pressure  was  usually  140  and  his  diastolic  100.     The  blood 
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picture  was  entirely  normal  and  the  Wassermann  reaction  was 
neijative.  Urinalysis  revealed  a  faint  trace  of  albumin  and  an 
occasional  hvaline  cast.  The  specific  gravity  \aried  between 
1008  and  1028, 

Under  routine  treatment  with  fortnightly  doses  of  castor  oil 
and  careful  dietary  restrictions  the  symptoms  have  been  greatly 
relieved  during  the  succeeding  two  years. 
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Fig.  2  (a). — Electrocardiogram  showing  auricular  fibrillation,  April  20,  1918. 


Fig.  2  (6).— Electrocardiogram  shownng  return  to  normal  rhythm  without  specific 
treatment,  March  22,  1921. 


Case  III  (LOSL).— This  man  was  a  physician,  aged  forty-eight 
years,  short  and  weighing  172  pounds.  He  complained  of  occasional 
skipping  of  the  heart,  giving  him  a  peculiar  feeling  and  a  little  dull 
pain.  These  s\Tnptoms  had  occurred  during  the  preceding  five 
years  and  seemed  to  have  some  relation  to  the  eating  of  shell- 
fish and  green  peppers,  as  well  as  to  excessive  tobacco  smoking. 
His  family  history  was  negative  aside  from  the  death  of  one  brother 
from  tuberculosis.  His  appetite  was  good  and  his  bowels  were 
regular,  due,  no  doubt,  in  some  part  to  the  fact  that  he  took  plenty 
of  daily  exercise. 
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The  onl}'  illness  he  had  had  was  pneumonia  when  at  college  and 
occasional  attacks  of  grip. 

Physical  examination  on  several  occasions  showed  a  soft  systolic 
murmur  both  at  the  apex  and  over  the  aortic  area.  While  under 
observation  he  suffered  from  an  attack  of  auricular  fibrillation, 
which  was  also  verified  by  the  electrocardiogram.  The  blood- 
pressure  varied  between  systolic  115-130  and  diastolic  90-95.  On 
our  advice  his  tonsils  were  remoAed.  Following  the  attack  of 
fibriilation  ^  gr.  of  digitalis  was  given  b.  i.  d.  A  week  later  the 
heart  was  greatly  im])roved. 
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Fig.  3  (a).— Electrocardiogram  showing  auricular  fibrillation,  January  18,  1919. 


Fig.  3  (b). — Electrocardiogram  showing  return  to  normalrhythm,  January  20, 1921. 

The  first  urine  examination  showed  a  specific  gravity  which 
\aried  between  1024  and  1028.  There  was  a  faint  trace  of  albumin, 
and  in  one  specimen  sugar  to  the  extent  of  l.G  per  cent  was  found. 
Exactly  two  years  later  the  urinary  findings  were  entirely  normal. 
The  blood  Wassei-mann  was  negative.  The  red  and  white  cell  counts 
and  the  hemoglobin  were  normal. 

During  the  two  years  which  have  elapsed  since  this  patient  was 
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in  the  office  he  has  had  only  four  or  Hxe  heart  attacks,  all  of  which 
were  of  very  short  duration.  Since  his  tonsillectomy  he  has  felt 
much  better,  but  is  unable  to  say  whether  this  has  had  anything 
to  do  with  the  relief  from  heart  attacks. 

Under  the  regimen  of  fortnightly  doses  of  castor  oil  he  has  had 
entire  relief  from  his  attacks  and  is  able  to  exercise  and  go  hunting 
as  much  as  he  wishes.  He  has  noticed  that  the  attacks  usually 
follow  either  overeatmg  or  excessive  use  of  tobacco. 
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Fig.  4  (a).— Electrocardiogram  showing  auricular  fibrillation,  October  IG,  1920. 
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Fig.  4  (b). — Electrocardiogram  showing  return  to  normal  rhythm,  December  15, 
1920. 

Case  IV  (IBIP).— A  man,  aged  fifty-three  years,  weighing  175 
pounds,  single,  came  to  the  office  complaining  of  dyspnea  on  exer- 
tion, pain  and  high  blood-pressure.  His  personal  habits  were 
good.  He  abstained  from  tobacco,  tea  and  coflee.  His  history 
revealed  several  attacks  of  rheumatism,  measles  and  two  attacks 
of  pneumonia,  twent}'  and  five  years  ago  respectively.  His  family 
history  was  negative  except  that  his  father  died  of  Bright 's  disease. 

His  present  complaint  was  of  apparently  rather  short  duration, 
having  commenced  three  or  four  months  previous  to  examination. 
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His  heart  was  found  to  be  very  much  enlarged,  with  a  soft  apical 
systolic  murmur  and  marked  accentuation  of  the  aortic  sound. 
His  blood-pressure  w^as  very  high,  ranging  between  250-220  systolic 
and  140-120  diastolic.  The  blood  examination  showed  a  very 
definite  anemia  with  SO  per  cent  hemoglobin  and  4,200,000  red 
blood  cells.  The  Wassermann  reaction  was  negative.  Urinalysis 
revealed  a  marked  amount  of  albumin  with  a  moderate  number 
of  hyaline  and  granular  casts.     The  specific  gravity  was  1015. 

The  first  electrocardiograms  showed  the  heart-rate  to  be  regular. 
Under  slight  digitalis  therapy  the  last  tracings  gave  only  a  moderate 
sinus  arrhythmia. 

A  month  ago  he  complained  of  slight  precordial  pain  on  exertion. 

This  is  a  contribution  to  the  natural  history  of  fibrillation  of  the 
auricle,  with  particular  reference  to  the  emphasis  of  the  importance 
of  a  careful  appraisal  of  results  of  treatment  in  these  people. 


A  CASE    OF  HEART-BLOCK    AND    AURICULAR    FIBRILLATION 

WITH  POSTMORTEM  SPECIMEN;  COMMENT  ON  THE 

ETIOLOGY  OF  FIBRILLATION. 

By  Selian  Neuiiof,  M.D., 

CARDIOLOGIST,     BUOAD     STREET     HOSPITAL;     ATTENDING    PHYSICIAN,    CENTRAL    AND 

NEUROLOGICAL    HOSPITAL;    ASSOCIATE     PHYSICIAN,     LEBANON    HOSPITAL, 

NEW    YORK. 

M.  S.,  female,  aged  eighty  years,  was  admitted  to  the  ward 
August  7,  1920.  Except  that  she  entered  the  hospital  acutely 
ill  and  that  she  had  been  in  normal  health  prior  to  admission,  no 
history  was  obtainable  which  threw  an.y  light  upon  her  present 
illness. 

The  house  ph,>'sician  made  the  following  notes:  "Shortly  after 
admission  the  pulse-rate  was  around  150  and  very  irregular.  The 
patient  was  cyanotic.  She  was  given  1  dram  of  tincture  of  digitalis 
and  YQ-Q-  gr.  nitroglycerin  every  five  minutes  for  one  hour.  (The 
total  amount  of  the  tincture  thus  administered  was  1|  ounces.) 
After  a  short  time  the  cardiac  rate  dropped  to  forty  per  minute 
and  gradually  became  slower  until  the  rate  was  twenty-eight  per 
minute.  It  remained  at  that  rate  for  a  few  days,  again  gradually 
to  increase  to  forty  per  minute.  Upon  admission  she  had  an  attack 
lasting  two  or  three  minutes,  during  which  time  breathing  almost 
entirely  ceased,  and  the  pulse  and  heart  action  were  scarcely  i)er- 
ceptible.  Tliese  spells  were  rather  frequent  during  the  first  two 
days;  they  became  less  frequent,  to  disappear  entirely  on  the 
fourth  day."     The  patient  died  November  15,  1920. 
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I  examined  the  patient  for  the  first  time  about  one  week  after 
admission.  The  heart  action  then  was  shghtly  irreguhir,  tlie  rate 
forty-five  per  minute.  On  the  succeeding  days  and  until  the  time 
of  death,  the  ventricular  rate  remained  between  forty  and  fifty 
per  minute.  There  were  no  cardiac  murmurs.  There  was  no 
edema  of  the  legs.  There  were  a  few  nuicous  rales  at  both  bases. 
The  patient  was  fairly  comfortable  and  not  very  dyspneic.  I 
took  the  first  electrocardiogram  two  weeks  after  admission  (August 
21)  and  then  another  on  November  10  (Fig.  1),  one  week  before 
death.  Both  were  alike  and  showed  auricular  fibrillation  and 
heart-block  (Fig.  1).  As  a  terminal  illness  the  patient  developed 
lobar  pneumonia,  with  fever  ranging  to  104°  F.;  during  this  period 
the  pulse  varied  from  forty  to  sixty-five  per  minute. 


Fig.  1. — Typical  section  of  a  long  elect nxaniioji,! am  showing  aviricular  fil)iilIation 
and  heart-block.  The  ventricular  action  is  slightly  arrhythmic  and  the  predominating 
rate  is  forty-six  per  minute. 


Because  the  patient,  a  city  ward,  died  without  leaving  relatives 
or  friends,  the  heart  could  not  be  obtained  for  several  weeks  after 
her  death.  A  bit  of  ventricular  musculature  was  then  excised, 
hardened  and  sectioned  to  discover  whether  the  heart  could  still 
be  used  for  microscopic  study;  it  was  found  that  the  musculature 
was  in  too  poor  a  state  of  preservation  for  such  purpose.  The 
gross  pathology,  however,  was  quite  apparent,  and  it  is  question- 
able whether  microscopic  examination  would  have  added  any- 
thing of  importance.  The  heart  was  slightly  enlarged.  The  wall 
of  the  left  ventricle  was  slightly  thicker  than  normal;  the  right 
ventricle  was  abnormally  thin  toward  the  apex.  The  right  ven- 
tricular ca^'ity  was  somewhat  dilated.  There  were  small  areas  of 
thickening  on  the  mitral  cusps.     There  was  surprisingly  little  inter- 
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stitial  fibrous  change  throughout  tJie  entire  niuscuhiture.  The 
auricles  were  not  enkirged  or  thickened.  The  region  of  tiie  sino- 
auricuhir  node— the  pace-making  area  at  the  junction  of  the 
soperion  vena  cava  and  the  right  auricle— showed  no  macroscopic 
change;  the  artery  of  that  node  was  not  visible  or  palpable. 


C.  — 


C.  "^ 


Fig.  2. — Photograph  of  the  heart  showing  sclerosis  of  the  coronaries  (C.)  and 
of  the  artery  of  the  auriculoventricular  node  (.4.  .4.  V.).  The  artery  is  surrounded 
by  a  zone  of  degenerated  musculature  (D.  M.). 

The  chief  pathologic  changes  (Fig.  2)— undoubtedly  the  ones 
that  finally  caused  the  cardiac  disturbance— were  found  in  the 
coronaries,  in  the  artery  of  the  auriculoventricular  node  (the  node 
of  Tawara)  and  in  the  musculature  surrounding  the  node.  The 
coronary  was  thickened  and  sclerosed,  although  slightly  patulous. 
The  artery  sui)plying  the  auriculoventricular  node  (the  beginning 
of  the  auriculo\entricular  conduction  system,  the  normal  conveyer 
of  impulses  from  auricle  to  ventricle)  was  completely  calcified. 
The  artery  is  seen  occupying  a  position  somewhat  lower  than  the 
normal  -site  of  the  node,  but  surrounding  the  artery  (and  prob- 
ably as  the  result  of  its  calcification)  may  be  seen  a  distinct  zone 
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of  degenerated  musculature  (Fig.  2),  which  undoubtedly  includes 
the  node,  either  ])artly  or  entireh'. 

Comment.  It  is  of  great  pathologic  and  clinical  importance, 
especially  in  those  suft'ering  from  what  I  may  term  impending 
"coronary  failure,"  to  note  how  long  the  final  pathologic  "insult" 
can  hold  off  before  complete  occlusion  of  the  coronaries  or  their 
subsidiaries  occur.  Undoubtedly  the  calcifying  process  in  the 
coronary,  and  particularly  in  the  artery  of  the  node,  had  been 
going  on  for  many  years,  yet  the  patient  at  the  time  of  her  death 
was  eighty  years  old  and  had  \Wed  in  cardiac  comfort  until  sudden 
heart  failure  supervened;  in  all  probability  this  resulted  from 
final  complete  closure  of  the  calcified  artery  supplying  that  node. 
This  patient  is  but  another  illustration  of  the  fact  that  the  sloiv 
process  of  intracardiac  arterial  disease  had  never  at  any  time 
sharpl\-  interfered  with  the  factor  of  safet\'  of  the  heart,  and  that 
ample  time  had  probably  been  gi\'en  for  the  establishment  of 
coronary  anastomosis;  for,  contrar^'  to  older  teachings,  it  is  now 
known  that  the  coronaries  are  not  end-arteries  and  that  many  deeply 
situated  anastomoses  exist. 

Before  proceeding  to  the  clinical  aspect  of  the  case  it  may  per- 
haps be  well  to  recall  certain  pertinent  physiologic  attributes  of 
the  cardiac  musculature.  One  of  these  is  cardiac  irritability. 
This  does  not  depend  upon  the  strength  of  the  stimulus.  It  is, 
however,  considerably  influenced  by  other  factors,  especially  by 
the  state  of  nutrition  of  the  cardiac  musculature  at  the  time  of 
stimulation.  Cardiac  tissue  is  refractory  to  all  stimulation  during 
its  period  of  contraction,  hence  the  heart  is  irritable  in  the  physio- 
logic sense  during  its  diastolic  or  resting  period  alone.  Conduction, 
another  important  attribute,  varies  considerably  in  different  parts 
of  the  heart;  it  is  best  in  the  specialized  tissues— the  sinoauricular 
node  (the  rhythm  center)  and  the  junctional  tissue  (the  auriculo- 
ventricular  conduction  system). 

The  chief  clinical  interest  in  our  case  centers  in  the  occurrence 
of  heart-block  and  auricular  fibrillation,  but  especially  in  the 
etiology  of  the  latter.  The  heart-block  is  the  cause  of  the  slow 
ventricular  activity.  This  is  readily  explicable  from  the  gross 
pathologic  changes — the  calcified  nodal  artery  and  the  myocardial 
changes  in  and  near  the  atrioventricular  node  (Fig.  2).  These 
focal  changes  undoubtedly  destroyed  the  conducting  function  of 
the  atrioventricular  node.  The  massive  digitalis  therapy— 1^ 
ounces  of  the  tincture  within  one  hour— may  have  been  a  factor  in 
continuing  the  slow  ventricular  activity,  although  there  is  a  definite 
note  of  the  house  physician  stating  that  there  were  attacks  of 
apnea  with  scarcely  perceptible  heart  action  (Stokes-Adams  syn- 
drome) upon  admission.  Nor  does  it  seem  probable  that  digitalis, 
even  in  such  massive  doses,  could  have  had  continued  depressant 
action  upon  the  ventricles  during  the  remainder  of  the  patient's 
life,  approximately  three  months. 
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Regarding  the  auricular  fibrillation  we  have  no  exact  data  as 
to  its  onset,  except  that  the  rapid  and  irregular  pulse  at  the  time 
of  admission  was  probably  indicative  of  this  type  of  arrhythmia. 
Whether  it  had  been  present  before  hospital  admission  we  do  not 
know;  from  the  obtainable  history,  however,  there  is  no  evidence 
of  any  prior  attack  of  dyspnea  or  heart  failure.  Toxic  causes 
(such  as  are  encountered,  for  example,  in  exophthalmic  goiter), 
reflex  disturbances  of  the  rhythm  center  from  gastrointestinal 
disease,  emotional  disturbances,  etc.,  need  no  consideration  here 
as  etiologic  factors  of  the  auricular  fibrillation. 

The  possible  causes  of  auricular  fibrillation  with  heart-block 
in  our  case  may  perhaps  best  be  discussed  under  the  following 
headings : 

1.  vStructural  changes  in  the  pace-maker. 

2.  Primary  nutritional  disturbances  in  the  pace-maker. 

3.  Interference  with  and  blocking  of  the  normal  spread  of 
auricular  impulses  from  a  normally  functionating  pace-maker. 

1.  Structural  Changes  in  the  Pace-rnaher.  Several  observers 
(Cohn  and  Lewis,^  Falconer  and  Dean,^  Draper,^  H.  Freund"*  and 
others)  had  previously  made  careful  serial  microscopic  examinations 
of  the  pace-maker  and  of  the  pace-making  area  in  cases  of  auricular 
fibrillation  with  and  without  heart-block,  and  had  ascribed  decided 
etiologic  significance  to  more  or  less  extensive  pathologic  changes 
in  the  sinoauricular  node.  Such  changes— usually  degenerative 
and  sclerotic  in  nature— where  marked  can  undoubtedly  cause 
auricular  fibrillation.  In  some  cases  of  auricular  fibrillation, 
however,  the  sinoauricular  nodal  region  was  found  normal  or 
almost  so.  Hence  where  marked  sclerotic  changes  are  absent 
other  causes  for  this  arrhythmia  mr^t  be  sought.  As  above 
mentioned,  macroscopic  examination  showed  no  evidence  of  any 
gross  or  extensive  change  in  the  pace-maker  in  our  specimen. 

2.  Primary  Disturbances  in  the  Pace-maker.  This  would  here 
refer  practically  to  calcification  and  consequent  occlusion  of  the 
artery  of  the  pace-maker  or  to  occlusion  of  one  of  the  coronaries 
which  occasionally  gives  oft'  a  branch  to  this  node.  The  former 
change  was  absent  in  our  case.  Regarding  the  latter,  while  the 
coronaries  were  thickened  and  sclerosed  they  were  still  patulous, 
and  hence  would  scarcely  have  interfered  sufficiently  with  the 
arterial  supply  to  the  pace-maker,  even  assuming  that  a  branch  of 
the  latter  was  given  oft"  by  one  of  the  coronaries. 

3.  Interference  with  and  Blocking  of  the  Normal  Sinead  <f  Auric- 
ular Impulses  from  a  Normally  Functionating  Pace-maker.     Porter 

>  Auricular  Fibrillation  and  Complete  Heart-block,  Heart,  1912-13,  4,  15. 

2  Observations  on  a  Case  of  Heart-block  with  Intermittent  Attacks  of  Auricular 
Fibrillation,  Heart,  1911-12,  3,  247. 

'  Pulsus  Irregularis  Perpetuus  with  Fibrosis  of  the  Sinus  Node,  Heart,  1911-12, 
3,  13. 

*  Klinisclie  und  Pathologisch-anatomischo  UntersuchuiiKen  iiber  Arrhythmia 
perpctua,  Deutsch.  Arch.  f.  klin.  Med.,  1912,  106,  1. 
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(quoted  by  Garrey)  considers  that  "fibrillary  contractions  may  be 
due  to  interruption  of  the  contraction  waves."  Workiniij  indepen- 
dently, Garrey^  and  Mines'"'  have  shown  experimentally  that  if  the 
auricles  be  thrown  into  a  state  of  fibrillation  by  direct  faradization 
(the  usual  method),  and  if  then  a  portion  of  auricular  tissue  (e.  g., 
the  auricular  appendix)  be  temporarily  clamped  off,  fibrillation 
will  continue  in  the  remainder  of  the  auricular  tissue.  When 
the  clamp  is  removed  the  entire  auricle  again  fibrillates.  They 
have  also  found  that  if  the  auricle  be  incised  trouser-fashion,  so 
that  sufficiently  broad  auricular  strips  remain  connected  by 
sufficiently  broad  auricular  bridges  and  then  the  auricle  be  faradized 
anj-Avhere,  contraction  of  the  various  auricular  strips  will  continue 
long  after  faradization  has  ceased.  Garrey  calls  such  contractions 
"circus  contractions,"  for  he  assumes  that  such  an  excitation  wa\'e 
travels  in  a  continuous  circuit  and  that  the  impulse  spreads  from 
fiber  to  fiber.  In  the  experimentally  slit  auricle  these  circus 
excitation  wa\es  are  irregularly  and  sinuously  blocked  because  of 
the  difference  in  refractory  periods  of  the  incised  fiber  groups  and 
because  impulse  conduction  is  interfered  with.  Thus  while  the 
circus  excitation  as  an  excitation  impulse  continues,  the  auricular 
strips  are  actually  contracting  at  A'arying  times  and  with  A'arying 
energies.  The  result  is  incoordinate  contraction,  the  irregular 
auricular  tremor  characteristic  of  fibrillation.  Garrey  also  points 
out  that  "circus  waves"  are  different  from  the  normal  in  that  the 
latter  are  large  waves  with  rapid  spread  of  the  excitation;  the 
re\erse  is  true  of  "circus  waves."  Lewis  and  his  co-workers  "  ** « lo 
have  recently  corroborated  Garrey's  observations  in  a  series  of 
experimental  and  clinical  papers. 

The  theory  of  Garrey  and  Mines  seems  to  explain  some  clinical 
entities  in  which  auricular  fibrillation  occurs  frequently  and  in 
which  an  auricular  mass-  as  such  may  act  as  a  factor.  Thus  in 
rheumatic  mitral  stenosis  in  which  auricular  h^-pertrophy  and 
distention  is  common,  and  in  cardiosclerosis  in  which  accompany- 
ing sclerotic  changes  in  the  musculature  are  not  infrequent,  simple 
mechanical  interference  with  the  propagation  of  a  "circus  wave" 
may  finally  throw  the  auricle  into  fibrillation.  My  tentative 
interpretation  in  such  instances  is  that  there  occurs  mechanical 
liindrance  to  the  spread  of  the  excitation  wa^'e  similar  to  what 
happens  in  the  experimentally  slit  auricle;    the  excitation  wave 


5  The  Nature  of  Fibrillarj'  Contraction  of  the  Heart:    Its  Relation  to  Tissue  Mass 
and  Form,  Am.  Jour.  PhysioL,  1914,  23,  397. 

*  On  Dynamic  Equilibrium  in  the  Heart,  Jour.  Physiol.,  1913,  46,  349. 

'  Observations  upon  Flutter  and  Fibrillation,  Heart,  1920,  7,  127,  191. 
'  Observations  upon  Flutter  and  Fibrillation,  Heart,  1921,  8,  83. 

•  Further  Observations  upon  the  State  of  Rapid  Reexcitation  of  the  Auricles, 
Heart,  1921,  8,  311. 

1"  A  Demonstration  of  Circus  Movement  in  Clinical  Flutter  of  the  Auricles,  Heart, 
1921,  8,  341,  361. 
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cannot  spread  evenly  and  ripj^le-like  because  auricular  conductivity 
and  irritabilit^,'  are  interfered  with  by  the  diseased  or  distended 
auricular  stri])s;  hence  the  excitation  wave  is  irregularly  and 
sinuously  blocked  and  fibrillation  results. 

In  addition  to  })athologic  or  mechanical  changes  in  the  auricular 
musculature,  and  excluding  all  toxic  causes,  it  is  of  clinical 
importance  to  attempt  a  correlation  of  the  theory  of  "circus  waves" 
to  disease  primarily  found  not  in  the  auricles  but  in  the  ventricles. 
It  is,  for  example,  no  uncommon  experience  to  find  auricular  fibril- 
lation as  a  temporary  or  agonal  arrhythmia  with  or  without  slow 
ventricular  action  in  cases  of  coronary  disease  during  an  attack 
of  occlusion  (coronary  failure),  with  or  without  pulmonary  edema. 
Such  sudden  disturbance  in  intracardiac  circulation  with  resultant 
im])aired  nutrition  in  the  auricular  musculature  would  seem  suffi- 
cient to  interfere  with  and  impair  the  normal  physiologic  rhythmic 
excitation  wave  in  the  latter  by  producing  local  dift'erences  in  the 
refractory  periods  and  conduction  time  of  the  auricular  excitation 
wave;  thus  a  pathophysiologic  basis  for  auricular  fibrillation  would 
be  laid.  In  our  case  there  was  coronary  disease  with  occlusion, 
the  ventricles  were  beating  automatically  (heart-block)  and  the 
auricles  were  fil)rillating.  The  possible  influence  of  digitalis  has 
already  been  discussed.  Ordinarily  in  heart-block  with  coronary 
disease  the  auricles  beat  regularly  and  approximately  at  a  normal 
rate.  The  assumption  in  such  cases  is  that  auricular  nutrition  is 
not  sufficiently  damaged  to  prevent  the  normal  spread  of  impulses 
and  excitation  waves.  Where  luricular  fibrillation  occurs  with 
heart-block  the  assumption  seems  fair  that  auricular  disease  or 
at  least  poor  coronary  circulation  (coronary  failure)  so  damages 
the  entire  intracardiac  nutrition— auricles  as  well  as  ventricles 
—that  auricular  excitation  waves  are  irregularly  blocked  similar 
to  the  blocking  of  the  experimental  "circus  waves."  As  a  result  the 
auricles  are  thrown  into  that  state  of  fibrillary  contraction  we 
designate  clinically  as  auricular  fibrillation. 


THE  ARSENICAL  TREATMENT  OF  CHRONIC  INFECTIOUS 
ENDOCARDITIS.* 

By  Joseph  A.  Capps,  M.D., 

CHICAGO. 

(From  the  Medical  Clinic,  St.  Luke's  Hospital,  Chicago). 

By  the  term  "chronic  infectious  endocarditis"  we  refer  to  the 
group  of  cases  known  also  as  chronic  malignant,  or  ulcerative 

*  Read  at  the  Meeting  of  the  Association  of  American  Physicians,  Washington, 
D.  C,  May,  1922. 
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endocarditis,  running-  a  course  of  three  months  to  two  or  more 
years.  This  grouj)  is  sharply  distinguished  from  the  chronic 
rheumatic  endocarditis  by  tlie  fact  that  the  hitter  is  associated  with 
polyarthritis  and  by  bacteria-free  blood.  It  is  convenient  to 
separate  this  group  also  from  the  acute  forms  of  infectious  endo- 
carditis, which  present  the  clinical  picture  of  acute  septicemia. 
The  organisms  grown  from  the  blood  of  these  acute  cases  are  the 
virulent  strains  of  hemolytic  streptococcus,  pneumococcus,  or 
gonococcus,  while  the  organisms  found  in  the  blood  of  the  chronic 
infectious  type  are  the  less  virulent  Streptococcus  viridans  or  closely 
allied  pneumococcus. 

The  diagnosis  of  chronic  infectious  endocarditis  is  somewhat 
difficult  to  make,  because  the  patient  is  often  up  and  about  and 
may  consult  the  physician  only  after  weeks  of  malaise,  weakness, 
slight  fever,  palpitation  and  loss  of  weight.  Sometimes  the  occur- 
rence of  daily  fever  and  sweats  suggests  tuberculosis;  occasionally 
the  development  of  abdominal  tenderness  and  enlargement  of  the 
liver  leads  to  a  diagnosis  of  cholecystitis;  frequently  a  high  fever, 
enlarged  spleen,  an'd  leucopenia  simulate  typhoid  fever;  or,  in  the 
absence  of  fever,  the  rapid  pulse,  sweats  and  loss  of  weight  resembles 
a  thyrotoxicosis.  Later  the  true  nature  of  the  affection  is  revealed 
by  the  appearance  of  cardiac  murmurs  and  emboli.  When  the 
emboli  reach  the  brain,  transitory  loss  of  consciousness  and  motor 
symptoms  may  ensue;  when  they  go  to  the  spleen  the  organ  becomes 
large  and  tender;  when  they  affect  the  kidney,  blood  and  albumin 
appear  in  the  urine.  Upon  these  findings  the  clinical  diagnosis 
may  be  made,  but  the  final  proof  rests  with  the  recovery  of  Strepto- 
coccus viridans  or  pneumococcus,  or  rarely  influenza  bacillus  in 
blood  cultures.  Skillful  technic  on  the  part  of  the  bacteriologist 
and  repeated  examinations  of  the  blood  are  essential  in  obtaining 
positive  cultures.  Even  then  according  to  Libman  the  majority  of 
cases  will  yield  negative  results. 

The  purpose  of  this  paper  is  to  enter  into  a  discussion  of  sympto- 
matology only  so  far  as  it  affects  the  diagnosis  of  the  disease.  The 
diagnosis  established,  our  interest  is  in  the  prognosis  and  the  result 
of  various  methods  of  treatment. 

A  review  of  the  literature  (Table  I)  brings  out  the  frequency  of 
an  earlier  and  supposedly  a  healed  rheumatic  endocarditis.  The 
mitral  valves  are  most  often  involved,  but  the  aortic  ma}'  also  be 
inflamed,  either  alone  or  in  combination  with  the  mitral  valves. 
Blood  cultures  were  not  taken  by  the  early  observers  and  are  not 
recorded  by  many  recent  writers.  The  positive  cultures  obtained 
show  a  marked  preponderance  of  Streptococcus  viridans,  next  in 
frequency  the  pneumococcus  and  a  few  scattered  instances  of  influ- 
enza and  staphylococcus. 
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Harbitz  and  Bartel  both  made  important  observations  in  large 
series  of  necropsies  in  chronic  infectious  endocarditis.  Tliey 
described  even  in  these  fatal  cases  evidences  of  healing  of  the  valve 
lesions  and  suggested  that  recovery  was  possible. 

In  1909,  Osier  stimulated  a  fresh  clinical  interest  in  the  subject. 
Until  the  year  1885  he  had  seen  oni.y  the  acute  types  of  septic  endo- 
carditis, all  terminating  in  death  within  three  months.  From  1885 
to  1909,  he  observed  10  cases  of  chronic  infectious  endocarditis, 
running  a  course  from  four  to  thirteen  months  and  all  ending 
fatally.  He  drew  a  clear  picture  of  the  condition,  emphasizing  the 
frequency  of  a  previous  rheumatic  infection,  the  daily  remittent 
fever,  the  petechiae,  the  occurrence  of  emboli  in  the  brain,  kidney 
and  retina,  and  the  occasional  development  of  characteristic  painful 
nodular  swellings  under  the  skin.  In  six  of  his  patients  blood 
cultures  were  taken,  three  of  which  were  negative,  two  showed 
streptococcus  and  one  staphylococcus. 

Soon  after  Osier's  publication  Billings  reported  14  cases  of 
the  chronic  type.  The  notable  feature  of  his  contribution  was  the 
success  in  securing  positive  cultures  from  the  blood  in  every  case, 
an  achievement  made  possible  by  frequent  and  repeated  efforts  in 
taking  cultures.  In  11,  Rosenow  found  pneumococcus  and  in  3 
Streptococcus  viridans,  wliich  may  be  considered  as  identical. 
Some  of  this  series  were  treated  by  autogenous  vaccines,  and 
some  by  antipneumococcic  and  antistreptococcic  sera.  One  patient 
of  the  14  ^eco^'ered,  but  she  had  received  no  specific  therapy. 
Billings  concludes  that  vaccines  and  serum  therapy  are  of  no 
value  in  treatment. 

Schottmiiller  states  that  1  of  his  5  cases  recovered,  but  this 
patient  subsequently  died  of  the  disease  (Libman). 

Latham  and  Hunt  record  an  interesting  case  with  apparent 
recovery  after  fifteen  months.  Blood  cultures  six  times  yielded  a 
growth  of  Gram-positive  cocci  and  later  they  became  negative. 
They  attributed  this  result  to  administration  of  autogenous  vaccine 
by  mouth. 

Jochmann  says  that  in  his  experience  chronic  infectious  endo- 
carditis is  caused  almost  exclusively  by  Streptococcus  viridans, 
whereas  the  acute  type  is  usually  due  to  Streptococcus  hemolyticus. 
He  reports  7  cases  with  2  recoveries.  Three  cases  were  treated 
with  antistreptococcus  serum,  1  of  which  recovered  and  2  died. 
The  other  recovered  patient  received  no  specific  therapy. 

Libman  (1912)  as  a  result  of  a  very  extensive  clinical  and  bacterio- 
logical experience  states  that  the  organisms  responsible  for  chronic 
infectious  endocarditis  are  Streptococcus  viridans  in  95  per  cent  and 
influenza  and  gonococcus  together  in  5  per  cent  of  cases.  He 
describes  a  large  series  with  typical  clinical  picture,  but  in  the 
"  bacteria-free  "  stage.  He  believes  healing  of  the  valves  does  occur, 
"although  the  evidence  of  complete  recovery  from  the  clinical 
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side  is  still  very  meagre."  "Nearly  all  cases  in  which  we  found 
bacteria  in  the  blood  went  on  to  fatal  termination  with  bacteria  still 
in  the  blood.  In  but  few  cases  did  the  blood  cultures  become 
negative  and  these  patients  also  succumbed." 

In  a  recent  discussion  (1920),  however,  Libman  refers  to  4 
recoveries  in  a  group  of  150  well  observed  cases. 

Starling  recently  referred  to  38  cases  of  chronic  infectious  endo- 
carditis, no  mention  being  made  of  blood  cultures.  Three  of  these 
patients  he  considered  had  recovered,  but  sufficient  time  had  not 
elapsed  to  settle  this  point. 

Sir  Thomas  Ilorder  in  a  discussion  of  150  cases  that  had  come 
under  his  observation  says  that  the  diagnosis  of  chronic  infectious 
endocarditis  rests  on  a  triad  of  symptoms,  viz.,  active  endocarditis 
of  chronic  type,  occurrence  of  emboli,  and  the  recovery  of  strepto- 
cocci in  the  blood.  On  any  two  of  these  symptoms  the  diagnosis 
may  be  made  with  reasonable  certainty.  Only  1  patient  in  his 
series  recovered. 

Miinzer's  case  deserves  mention  because  of  his  experiments  with 
collargol  injections  which  proved  to  be  of  no  value. 

Oille,  Graham  and  Detweiler  have  made  an  interesting  study  of 
8  mild  cases  of  this  disease.  Three  of  the  group  developed 
arthritis,  3  had  hematuria,  1  only  exhibited  a  large  spleen  and 
none  had  petechise.  In  all,  however,  there  was  a  distinct  heart 
murmur  and  in  every  case  the  authors  succeeded  by  the  Rosenow 
method  in  growing  Streptococcus  viridans  in  blood  cultures.  The 
cases  were  so  recent  that  the  final  outcome  could  not  be  included  in 
the  table.  But  the  striking  success  in  obtaining  positive  cultures 
in  such  mild  types  of  the  disease  should  be  a  stimulus  to  more 
intensive  bacteriological  studies  in  all  sus-^-ected  cases. 

A  summary  of  the  results  obtained  in  the  combined  series  of 
Table  I  is  as  follows : 

Of  419  cases  reported  12  patients  recovered,  or  less  than  3  per 
cent. 

Two  of  the  12  patients  who  recovered  received  vaccine.  The 
remaining  10  cases  received  no  specific  treatment. 

It  is  altogether  probable  that  spontaneous  recovery  does  occur  in 
chronic  infectious  endocarditis,  far  more  often  than  these  statistics 
would  indicate.  The  testimony  of  pathologists  is  that  healed  ulcera- 
tive lesions  of  the  heart  valves  are  not  infrequently  encountered  at 
necropsy  in  persons  dying  of  some  other  affection.  Libman  in 
particular  has  emphasized  the  likelihood  of  recovery  in  many  cases 
that  are  never  diagnosed. 

Personal  Observations.  During  the  past  twelve  years  we 
have  treated  all  of  our  cases  of  chronic  infectious  endocarditis  with 
daily  injections  of  sodium  cacodylate  (usually  intravenously), 
continued  over  a  period  varying  from  seven  weeks  to  four  months. 
In  many  of  these  patients  Ave  failed  to  find  bacteria  in  blood  cultures, 
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although  the  other  clinical  findings  were  sufficiently  characteristic 
for  making  the  diagnosis.  But  for  the  purpose  of  determining  the 
results  of  a  specific  therapy  it  seemed  best  to  limit  the  present  study 
to  those  cases  alone  in  which  the  clinical  evidence  was  corroborated 
by  positive  cultures  from  the  blood.  Eight  cases  were  proven  up 
by  blood  cultures  and  these  are  described  in  Table  11. 

The  clinical  features  of  these  cases  are  so  similar  to  the  excellent 
descriptions  of  Billings,  Osier  and  Libman  that  little  detailed 
comment  is  called  for. 

Two  of  our  patients  died,  and  6  survive.  The  duration  of  the 
disease  in  the  fatal  cases  was  six  and  thirteen  months  respectively. 

The  observation  of  the  6  surviving  cases  extends  over  periods  of 
eleven  years  and  six  months,  five  years  and  one  month,  five  years, 
two  years  and  one  month,  six  months  and  three  months  respec- 
tively. As  the  infection  runs  such  a  chronic  course  we  can  draw  no 
conclusions  from  the  last  2  cases.  The  remaining  4  cases  having 
remained  in  good  health  for  two  years  and  more  may  be  reasonably 
classified  as  recoveries. 

The  only  specific  therapy  attempted  was  the  prolonged  use  of 
sodium  cacodylate  in  daily  doses  of  1  to  4  grains.  The  drug 
was  pushed  imtil  a  strong  garlic  odor  was  expelled  with  the  breath. 
The  prei)a rations  sold  in  the  market  in  ampoule  form  are  not  very 
dependable,  so  that  it  is  advisable  to  make  a  fresh  preparation  every 
few  days  of  a  reliable  drug.  No  untoward  eft'ects  were  observed  in 
any  case.  If  the  bowels  became  loose  the  dose  was  decreased  for 
two  or  three  days.  Rest  in  bed  was  insisted  ui)on  during  the  period 
of  treatment. 

The  results  of  blood  cultures  were  of  especial  interest.  Streptococ- 
cus viridans  was  the  organism  found  in  al'  cases. 

In  1  fatal  case  six  consecutive  cultures  were  positive.  In  the 
second  fatal  case  three  negative  cultures  were  followed  by  one 
positive. 

All  the  liealed  cases  showed  the  disappearance  of  bacteria  from 
the  blood  during  recovery.  But  it  is  never  safe  to  give  a  good 
])rognosis  from  negative  cultures  alone,  since  patients  frequently 
die  under  these  conditions. 

Experimental  Work.  The  experiments  of  Allison  upon  the 
effect  of  arsenic,  in  the  form  of  a  watery  solution  of  salvarsan, 
diarsenol  and  arsenobenzol  on  streptococcus  have  an  important 
bearing  on  the  rationale  of  this  treatment.  "These  preparations" 
he  asserts  "possess  a  distinct  bactericidal  power  against  virulent 
strains  of  streptococci  in  vitro  in  dilutions  up  to  1 :  3000,  and  an 
inhibiting  power  for  at  least  twenty-four  hours  in  weaker  solutions. 
They  i)Ossess  bactericidal  action  against  strcj)t()cocci  also  in  the 
blood  stream  of  experinuMital  aninuds.  They  })r()duce  no  untoward 
elfects  on  animals  where  large  doses  were  frecpiently  repeated. 
They  possess  hopeful  possibilities  for  the  treatment  of  streptococcus 
infections  in  human  subjects  as  shown  by  limited  human  experience." 
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Our  own  experience  with  the  arsenic  treatment  incHiies  us  to 
beheve  that  tlie  drug  in  tlie  ordinary  dosage  is  "inhibiting,"  ratlier 
than  bactcricichil,  and  that  it  should,  therefore,  be  given  over  a 
h)ng  period  in  order  to  bring  about  the  death  of  tlie  organisms. 

We  have  employed  cacodylate  of  soda  because  of  its  apparent 
safety,  lint  other  forms  of  arsenic  may  prove  superior. 
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THE  FATE  OF  ARSENIC  AFTER  INTRAVENOUS  OR  INTRA- 
THECAL INJECTION.* 

By  R.  D.  Rudolf,  M.D., 

AND 

F.  M.  R.  BuLMER,  M.B., 

TORONTO,    CAN.\DA. 

The  question  of  the  fate  of  salvarsan,  using  the  term  salvarsan 
as  a  group  one  for  all  such  arsenical  preparations,  after  its  intra- 
venous injection  is  a  large  one  and  the  work  that  is  here  presented 
only  goes  a  very  little  way  toward  answering  it.  After  its  adminis- 
tration, arsenic  certainly  soon  appears  in  the  urine  and  in  the  feces 
and  probably  is  chiefly  got  rid  of  by  these  routes,.  It  is  equally 
certain  that  in  the  body  it  is  not  equally  distributed:  certain 
tissues  hold  most  of  it  and  others  scarcely  take  it  up  at  all.  We 
have  so  far  only  studied  the  question  thoroughly  as  regards  the 
liver  and  the  spinal  cord  and  find  that  the  drug  lodges  in  the 
former  largely  in  proportion  to  the  amount  placed  in  the  blood 
and  is  apparently  not  taken  up  by  the  nervous  tissues  in  any 

*  Read  at  the  meeting  of  the  Association  of  American  Physicians,  Washington, 
D.  C,  May,  1922. 
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recognizable  auKHint.  A  fev/  preliminary  experiments  would  sug- 
gest that  the  drug  also  lodges  largely  in  the  long  bones  and  in 
the  lungs. 

Several  observers  have  found  arsenic  in  the  spinal  fluid  after 
intravenous  administration,  but  Mcintosh  and  Fildes^  failed  to 
detect  it  in  the  brain.  No  work  has  been  yet  done,  as  far  as  the 
writers  are  aware,  in  analyzing  the  spinal  cord  after  intravenous 
injection  of  the  drug. 

In  reviewing  the  literature  regarding  experiments  with  arsenic  it 
seems  that  the  usual  test  employed  has  been  the  Marsh  one,  wiiich 
is  now  obsolete  for  the  quantitative  estimation  of  small  amounts  of 
the  drug. 

The  method  employed  by  the  writers  is  a  modification  of  the 
Gutzeit  test  as  described  in  the  Transactions  of  the  International 
Congress  of  Applied  Chemistry  in  1912.  The  principle  of  the  test 
depends  on  the  formation  of  arsine  from  arsenic  compounds  in  the 
presence  of  nascent  hydrogen.  Iron  as  ferric  ammonium  alum  is 
added  to  the  material  to  be  tested,  which  causes  a  steady  and 
regular  evolution  of  hydrogen,  although  it  inhibits  the  production 
of  arsine.  The  inhibitory  action  of  the  iron  is  offset  by  the  addi- 
tion of  stannous  chloride  to  the  material.  The  advantage  of  this 
method  is  that  for  each  test  a  new  set  of  standards  is  made  under 
exact  conditions  as  to  the  materials  being  examined.  The  lowest 
amount  of  arsenic  that  can  be  estimated  in  this  way  is  0.001  mg., 
as  arsenic  trioxid,  and  the  highest  is  0.02  mg.  From  this  the 
percentage  of  arsenic  in  any  quantity  of  material  can  be  easily 
calculated. 

The  method  used  for  the  separation  of  arsenic  from  the  organic 
material  was  as  follows.  The  material  .o  be  tested  was  treated  with 
hydrochloric  acid  and  potassium  chlorate.  This  causes  the  arsenic 
present  in  the  material  to  be  ionized  into  solution.  The  material 
is  filtered  and  in  the  filtrate  the  arsenic  is  in  solution.  The  filtrate 
is  then  treated  by  the  co-precipitation  method.  This  is  done  by 
neutralizing  the  filtrate  with  ammonia,  and  the  addition  of  ammonia 
until  this  is  2.5  per  cent  in  excess.  Sodium  phosphate  and  magnesia 
mixture  are  next  added,  resulting  in  a  precipitation,  the  arsenic 
being  thrown  down  in  the  precipitate.  The  precipitate  is  dis- 
solved by  acid  and  the  arsenic  further  reduced  by  the  addition  of 
potassium  iodide. 

The  following  are  sources  of  difficulty  and  possible  error  in  the 
determination  of  small  amounts  of  arsenic: 

1.  Rea(ient,s'.  One  of  the  greatest  troubles  is  the  difficulty  of 
obtaining  arsenic-free  chemicals.  Special  acid  must  be  procured, 
as  the  ordinary  so-called  chemically-pure  acids  always  contain 
arsenic.     Likewise  a  special  arsenic-free  zinc  must  be  used.     In 

1  Jour.  Am.  Med.  Assn.,  April  14,  1917,  p.  1147. 
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all  tests  where  cheinicals  have  a  traee  of  arsenic  a  control  on  the 
reagents  must  be  run  through  with  the  test  and  the  amount  of 
arsenic  in  the  control  is  then  subtracted  from  the  reading  of  the 
results. 

2.  Glassware.  Ordinary  glassware  usually  contains  arsenic  which 
is  set  free  when  in  contact  with  acids,  different  amounts  at 
different  times.  Thus  it  is  impossible  to  blank  glassware.  Hard 
glass,  however,  is  usually  arsenic-free.  In  all  our  work  j)yrex 
glassware  was  used,  each  piece  being  tested  before  being  employed. 

3.  Filter  Paper.  All  filter  papers  at  our  disposal  contained 
arsenic,  some  as  high  as  0.001  mg.  per  paper,  others  a  mere  trace. 
Fortunately,  each  paper  of  a  brand  held  the  same  amount  of  arsenic, 
and  this,  therefore,  could  be  subtracted  from  the  readings. 

4.  Special  Precautions.  Needles  and  glassware  must  be  carefully 
washed  before  being  used.  This  is  specially  necessary  when  needles 
have  previously  been  used  for  the  administration  of  arsenic. 

On  account  of  the  rather  poor  results  obtained  by  clinicians  in 
spinal  syphilis  after  intravenous  and  intrathecal  administration 
of  arsenic-containing  drugs  much  controversy  has  arisen  as  to 
whether  arsenic  has  any  special  effect  on  the  virus  of  syphUis  when 
in  the  spinal  cord.  We  have  attacked  the  problem  by  giving 
arsenic  medication  to  animals  and  then  analyzing  the  cord  tissues 
to  find  if  the  drug  really  reached  them  at  all. 

On  giving  a  normal  rabbit  a  dose  of  phenarsenamine  proportional 
to  what  is  given  to  man  no  arsenic  could  be  demonstrated  in  the 
cord  one  hour  after  intravenous  injection,  although  it  was  very 
evident  in  the  blood  and  the  liver.  This  experiment  was  repeated 
several  times  with  the  same  result.  Next  the  dose  was  increased 
in  a  series  of  animals  as  much  as  eight  and  nine  times.  The  rabl)it 
getting  the  smallest  amount  woidd  have  a  relatively  high  therapeutic 
dose  while  the  one  receiving  the  largest  amount  had  sufficient  to 
produce  profound  degenerative  changes  in  the  liver.  All  the 
rabbits  were  killed  one  hour  after  the  intravenous  injection.  Fig. 
1  is  a  graph  representing  the  result  of  these  experiments.  It  will 
be  seen  that  the  amount  of  arsenic  in  the  blood  rises  steadily  with 
the  dose;  that  in  the  liver  rises  slowly  at  first,  and  later  very  rapi<lly, 
but  none  is  shown  in  the  tissues  of  the  spinal  cord.  The  dose  in  the 
lowest  animals  corresponded  to  0.8  gm.  in  a  man  and  in  the  highest 
5.6  gm.  in  a  man. 

It  is  not  surprising  that  no  arsenic  appears  in  the  spinal  cord  when 
one  considers  the  nature  of  its  tissues.  Mcintosh  and  Fildes- 
found  that  the  factor  governing  the  passage  of  dyes  into  the  brain 
after  intravenous  injection  was  their  solubility  reaction.  This, 
they  state,  is  a  peculiar  and  not  a  general  lipoid  one.  It  corresponds 
to  a  solubility  in  chloroform  and  in  water  or  perhaps  their  partition 

2  Loe.  cit. 
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coefficient  in  these  liquids.  In  all  probability  the  same  holds  good 
for  the  spinal  tissues  owing  to  their  composition.  Thus  from  a 
solubility  point  of  view,  no  arsenic  would  be  expected  to  lodge  in  the 
spinal  cord  after  intravenous  injection  and  this  is  just  what  the 
above  experiment  shows. 

Failing  to  detect  arsenic  in  the  cord  after  intravenous  injection, 
the  writers  next  tried  the  intrathecal  route.  The  first  problem 
w-as,  would  the  arsenic  if  introduced  into  the  lower  part  of  the 
spinal  canal  diffuse  upward?  The  following  experiment  would 
suggest  at  least  that  it  does  not  do  so  to  any  extent.     A  glass  tube 
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was  filled  with  100  cc  of  water.  The  vertical  column  of  water 
measured  53  cm.,  10  cc  were  withdrawn  and  replaced  at  the  lower 
end  by  10  cc  of  water  containing  1  mg.  of  arsenious  acid.  The 
experiment  w^as  repeated  using  different  time  intervals,  and  at  the 
end  of  the  time  10  cc  of  the  fluid  were  withdrawn  from  the  highest 
part  of  the  tube  and  10  cc  from  the  lowest.  Analysis  showed  that 
nearly  all  the  arsenic  remained  in  the  lowest  part  of  the  tube.  The 
experiment  was  repeated  with  phenarsenamine  with  the  same  result. 
Fig.  2  shows  the  results  after  G  nag.  was  injected  at  the  bottom  of  the 
tube,  and  the  fluid  analyzed  twenty-four  hours  later. 

Theoretically  it  does  not  seem  likely  that  drugs  injected  into  the 
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spinal  theca  should  enter  the  cord  tissues  as  there  is  normally  no 
circulation  in  that  direction.  The  writers  foinid  that  in  order  to 
get  any  arsenic  into  the  cord  in  this  way  it  was  necessary  to  inject 
a  very  large  amount.  After  1 .25  mg.  of  phenarsenamine  in  1  cc  of 
saline  solution  was  injected  into  the  spinal  theca  arsenic  was  found 
in  the  spinal  cord  at  the  end  of  one  hour,  the  lower  part  of  the 
cord  showing  a  considerable  amount  and  the  upper  a  mere  trace. 
And  this,  too,  while  the  spinal  canal  was  more  or  less  horizontal. 
The  results  are  seen  in  Fig.  3.  It  will  be  seen  in  this  figure  that  no 
arsenic  appeared  in  the  cord  after  injection  of  18  mg.  phenarsena- 
mine intravenously.  The  amount  of  arsenic  in  the  control  must  in 
all  cases  be  subtracted  from  the  readings. 


Fig.   2.* — Diffusion  experiment,  using  phenarsenamine.     Time  twenty-four  hours: 
B,  10  cc  from  bottom  of  tube;  T,  10  cc  from  top  of  tube;  C,  control  of  reagents. 


In  the  above  experiments  it  must  be  remembered  that  not  only 
was  a  very  large  amount  of  arsenic  injected  into  the  theca  but  that 
this  was  done  under  considerable  pressure. 

Rabbits  receiving  sufficient  arsenic  intrathecally  to  show  in  the 
cord  at  death  if  permitted  to  live  all  suffered  paralysis  after  the 
injection.  This  paralysis  seemed  to  improve  somewhat  but  up  to 
the  time  that  they  were  killed,  one  hour  later,  nothing  like  complete 
recovery  took  place.  In  order  to  determine  if  the  paralysis  was  due 
to  pressure  or  to  the  arsenic  two  rabbits  of  the  same  litter  were 
treated  as  follows:  One  was  given  0.75  cc  saline  solution  intra- 
thecally and  the  other  a  similar  amount  of  saline  containing  1.25  mg. 

*  In  the  ilhistrations  here  given  the  first  column  is  always  a  blank  of  the  reagents 
used  in  the  actual  test  and  the  next  seven  show  the  stains  produced  by  different 
amounts  of  arsenic  in  milligrams  as  enumerated  underneath.  The  remaining  columns 
show  the  stains  produced  by  the  arsenic  in  the  tissues  analyzed,  one  being  always  a 
control  of  the  reagents  used  in  the  extraction  of  arsenic  from  organic  material  in  a 
suitable  form  for  analysis. 
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of  phenarsenamine.  The  animal  that  received  the  pure  saHne 
showed  weakness  in  the  hind  limbs  but  Avithin  an  hour  this  had 
disappeared.  The  rabbit  that  received  the  phenarsenamine  intra- 
thecally  showed  a  profound  paralysis  in  the  hind  quarters.  In 
thirty  minutes  this  had  somewhat  lessened  and  the  animal  was  able 
to  draw  up  the  limits.  Two  hours  later  the  paralysis  was  much  less 
but  the  animal  had  developed  a  general  tremor.  In  six  hours  the 
animal  could  hop.  Twenty-four  hours  after  the  injection  profound 
paralysis  had  set  in,  with  incontinence  of  feces.  Next  day  the 
weakness  had  reached  the  fore  limbs;  the  animal  was  weak  and  died 
forty-nine  hours  after  the  injection,  apparently  of  paralysis  of  the 
respiratory  system.  This  experiment  shows  that  very  grave  results 
followed  if  arsenic  gets  into  the  spinal  cord  in  sufficient  amounts 
to  be  detected  by  analysis. 
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Fig.  3. — Analysis  of  spinal  cords  after  administration  of  phenarsenamine:  1, 
Intravenous  injection  of  18  mg. ;  2,  lower  half  of  cord  after  1.25  mg.  intraspinally; 
3,  upper  portion  of  same  cord;  4,  control  cord;  no  arsenic  given  to  animal. 


We  next  tried  whether  a  solution  of  arsenic  in  blood  serum 
would  induce  the  deposition  of  arsenic  in  the  cord.  Many  experi- 
ments were  done  with  serum  prepared  in  the  manner  proposed  by 
Swift  and  Ellis.  Both  cats  and  rab})its  were  used  in  the  work, 
with  the  same  results.  Fig.  4  shows  the  findings  in  a  series  of 
cats.  The  Swift-Ellis  serum  used  was  always  prepared  from  the 
cat  it  was  afterward  given  to.  In  each  case  the  cat  was  given 
75  mg.  of  phenarsenamine  intravenously,  an  enormous  dose  when 
compared  to  the  therapeutic  one.  An  hour  later  the  animal  was 
bled,  the  })lood  centrifuged  and  the  blood  serum  obtained  placed 
in  the  ice  box  over  night.  Then  it  was  diluted  to  40  per  cent  with 
normal  saline,  inactivated  for  a  half  hour  at  57°  C.  and  then  used 
us  described.     As  will  be  seen  from  Fig.  4  there  was  no  arsenic 
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found  in  any  of  tlie  cords  after  the  blank  of  the  reaji;ents  had  hccii 
subtracted.  It  will  also  be  noted  that  th(>  Swift-KUis  serum  showed 
only  a  trace  of  arsenic  which  of  itself  would  account  for  the  findin<i; 
of  no  arsenic  in  the  cords  after  its  intrathecal  use.  Each  of  the 
animals  preparatory  to  our  making  the  serum  received  a  far  higher 
dose  of  arsenic  intravenously  than  is  ever  given  therapeutically. 
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Fig.  4. — Analysis  of  spinal  cords  after  administration  of  phenarsenamine  and 
Swift-Ellis  serum:  1,  Intravenous  injection  of  .25  cc  Swift-Ellis  serum;  2,  intra- 
spinous  injection  of  .25  cc  Swift-Ellis  serum;  .3,  no  Swift-Ellis  serum  given  (In  1, 
2,  and  3  cats  have  had  75  mg.  phenarsenamine  intravenously);  4,  control  cord; 
5,  control  of  reagents;  6,  one  cc  serum  prepared  from  control  cat  after  Swift-Ellis 
method  only  cat  received  no  arsenic;  7,  one  cc  Swift-Ellis  serum  from  cat  2. 

^Vllen  one  considers  the  small  amount  of  arsenic,  if  any,  that 
reaches  the  cord  after  intravenous  administration,  even  when  this 
is  supplemented  by  intrathecal  injection  next  day,  it  seems  unlikely 
that  any  possible  good  effects  in  the  treatment  of  cerebrospinal 
syphilis  by  either  the  intravenous  use  of  salvarsan  or  this  enhanced 
by  intrathecal  injection  of  arsenic-containing  blood  serum  can  be 
due  to  the  presence  of  any  of  the  drug  in  the  cord,  luit  must  be 
explained  in  some  other  way. 

The  writers  desire  to  record  their  gratitude  to  Professor  L. 
Joslyn  Rogers  for  much  skilled  advice  in  regard  to  the  technic  here 
used,  and  also  to  Professor  V.  J.  Harding  for  constant  assistance. 

Conclusions.  1.  ^Yhen  arsenic  is  injected  intravenously  little 
if  any  of  it  reaches  the  central  nerve  tissues. 

2.  When  it  is  given  in  therapeutic  doses  intrathecally  none  of  it 
can  be  detected  in  the  spinal  cord. 
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PNEUMOTHORAX  IN  TUBERCULOSIS. 
By  J.  J.  Singer,  M.D., 

(instructor  in  clinical  medicine.) 

(From  the  Department  of  Internal  Medicine,  Washington  University  Medical 

School.) 

It  is  not  the  purpose  of  this  paper  to  go  into  the  literature  of 
the  many  methods  and  investigations  in  pneumothorax,  but  to 
merely  give  a  short  description  of  one  of  the  methods  used  and 
the  A-arious  kinds  of  lung  conditions  which  seem  to  be  benefited 
by  this  procedure. 

For  many  years  new  and  startling  cures  have  been  foisted  on 
the  public,  and  so  positive  have  been  the  claims  of  most  of  the 
discoverers  that  even  Congress  has  investigated  certain  cures. 
From  many  years  of  experience  with  the  various  cures  it  is  con- 
ceded that  rest  and  proper  diet  offer  the  most  in  the  line  of  cure. 

In  discussing  the  various  factors  which  constitute  rest,  one  must 
consider  pneumothorax  in  this  light.  It  is  my  opinion  that  the 
beneficial  effect  of  pneumothorax  is  primarily  the  rest  given  to  a 
diseased  lung.  Conversely,  overactivity  of  the  lung  during  exer- 
cise increases  the  diseased  process. 

The  mechanical  factor  of  rest  as  produced  by  pneumothorax — 
that  is,  placing  the  air  cushion  between  the  lung  and  the  chest 
wall — is  very  simple.  As  we  bieathe,  air  is  forced  into  the  lungs 
through  the  bronchial  tree.  The  bronchial  tube  represents  the 
line  of  least  resistance,  and  thus  the  air  is  forced  into  the  alveoli 
of  the  lungs  (Fig.  1).  As  the  bronchial  tubes  simply  represent  the 
conduction  channels  of  the  air,  it  therefore  becomes  a  relatively 
simple  matter  to  close  the  line  of  conduction  by  pressure  on  the 
lungs.  In  this  condition  the  tubes  in  the  opposite  lung  being 
the  line  of  least  resistance,  air  will  then  be  forced  into  them  and 
thereby  give  the  desired  rest  to  the  diseased  lung  (Fig.  2). 

Pneumothorax  Apparatus.  This  consists  of  a  stand  upon  which 
an  u])right  is  fastened.  On  the  upright  portion  a  manometer  is 
placed.  Two  500  cc  bottles  are  arranged  on  the  base,  one  upright, 
B,  and  one  inverted,  J).  The  height  of  the  upper  bottle  is  adjust- 
able, as  seen  in  the  illustration.  The  upright  portion  of  the  instru- 
ment contains  clips  in  which  various  test-tubes  for  the  necessary 
solutions  are  kept  K,  also  a  hand  bulb,  L.  The  tube  .i  connects 
with  a  two-way  vah-e  F,  so  that  the  current  or  pressure  can  be 
directed  from  the  bottle  B  or  to  the  manometer  through  the  tube 
marked  G.  This  apparatus  is  jilaced  in  a  covered  box.  The  apparatus 
is  portable,  its  weight  being  twelve  ])ounds. 

The  modus  ojierandi  of  the  instrument  is  as  follows:  By 
connecting  the  hand  bulb  to  the  upright  bottle  after  disconnect- 
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PLATE  I. 
Shows  evidence  of  tuberculosis  in  the  right  upper  lung  down  to  the  fourth  rib. 
This  patient  (Mr.    W.  ,had  repeated  hemorrhages  in  the  month  previous  to  exami- 
nation.    Temperature    101°,  with   persistent  cough.     After  several  pneumothorax 
injections  the  condition  of  the  lung  is  shown  in  Plate  II. 


Fig.  1. — A  schematic  drawing  showing  the  trachea  with  the  bronchial  tree  and 
alveoli.  A  repre-sents  the  parietal  pleura,  B  represents  the  normal  pleural  cavity  and 
C  represents  the  lung.  The  arrows  show  the  course  of  the  air  breathed.  Note  the 
equal  distribution  in  both  lungs. 
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PL.VxE  II. 
Note  the  complete  collapse  of  the  lung  about  the  hilus  on  the  right  side.  There 
was  a  complete  cessation  of  hemorrhages  from  April  9,  1920,  as  injections  up  to 
date.  It  has  been  necessary  to  refill  the  lung  wit;i  air  everj'-  three  or  four  weeks. 
Note  the  relative  freedom  from  tuberculous  infection  in  the  left  lung.  This  complete 
compression  is  not  usually  seen  on  account  of  adhesions  which  are  usuallj'  present 
in  most  luugs. 


Fig.  2. — A  schematic  drawing  shows  liow  the  introduction  of  air  into  the  pleural 
cavity  B  comijre.sses  the  bronchial  tree,  so  that  the  air  currents  are  directed  into  the 
opposite  lung.  Note  the  siz<!  of  I  he  pleura!  cavity  li  after  air  is  injected.  The  pressure 
of  the  air  against  the  lung  closes  the  bronchial  tree  of  the  side. 
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ing  the  tube  at  A,  air  is  forced  into  the  same;  this  forces  the  water 
through  C  into  the  upright  bottle  D.  By  connecting  the  tube  at 
A  and  closing  the  valve  at  F  the  water  will  remain  in  I):  By  open- 
ing the  valve  at  F  the  water  slowly  drips  from  1)  into  B.     This 


PLATE  IIL 
Plate  III  is  the  plate  of  a  patient  (F.  R.)  who  had  tuberculosis  in  both  lungs,  and 
owing  to  severe  and  repeated  hemorrhages  and  the  hopelessness  of  her  condition  it 
was  decided  to  do  a  pneumothorax  on  the  side  which  seemed  to  be  less  affected.  It 
will  be  noted  in  the  second  interspace  on  the  left  side  that  there  is  a  dense,  dark, 
annular  shadow,  and  there  are  also  areas  of  dense  fibrosis;  the  right  lung  has  been 
partially  collapsed,  but  the  adhesion  seen  between  the  first  and  the  second  rib  shows 
why  the  complete  collapse  could  not  be  effected.  It  is  in  this  class  of  adhesions  that 
Jacobaeus  recommends  cauterization  through  the  thoracoscope.  We  can  also  note 
the  annular  shadow,  which  is  not  compressed.  These  particular  shadows  have  been 
described  as  localized  pneumothoraces.  Formerly  this  tjTJe  of  shadow  was  considered 
by  most  men  as  e%-idence  of  cavities,  but  it  was  noted  that  the  physical  signs  of 
cavities  did  not  exist  in  these  cases.     (LawTason  Brown.) 


forces  the  air  into  B,  through  A,  on  through  the  tube  and  through 
the  needle  ./  and  into  the  chest  cavity.  The  air  is  filtered  through 
sterile  cotton  before  being  admitted  into  the  chest.  To  register 
the  pressure  in  the  chest,  the  valve  F  is  connected  wuth  the  manom- 
eter, and  by  noting  oscillations  as  varying  negative  during  inspi- 
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ration  and  expiration  one  will  know  when  the  needle  is  in  the  pleural 
cavity.  Until  one  is  sure  that  the  needle  is  in  the  pleural  cavity 
he  should  not  connect  the  air  in  B  with  the  needle  J.  During  the 
operation  the  pleural  pressure  should  be  taken  from  time  to  time,  so 
that  as  soon  as  the  positive  pressure  is  noted  great  care  can  be  used 
in  the  introduction  of  more  air,  as  the  adhesions  might  be  torn  and 
hemorrhages  occur,  and  collapse  of  the  patient  might  result. 


Fig.  3.— This  drawing  represents  the  portable  pneumothorax  apparatus  which  is 
used  in  our  work.  Its  simplicity  is  such  that  similar  instruments  can  be  made  by 
anyone  who  possesses  any  mechanical  skill.  The  outfit  shown  weighs  twelve  pounds, 
and  occupies  very  little  space.  (See  text  of  the  article  describing  the  method  of 
operation.) 

The  site  of  injection  should  be  swabbed  with  tincture  of  iodin 
and  alcohol.  We  use  novocain,  0.5  per  cent,  as  a  local  anesthetic 
on  the  skin  and  pleura.  The  location  of  the  puncture,  of  course, 
depends  on  the  physical  signs  and  roentgen  findings.  When 
possible  the  axillary  line  is  used,  as  there  is  less  muscle  and  fat 
tissue  at  this  site. 
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The  first  treatment  is  usimlly  the  most  severe,  as  most  i>atients 
fear  the  operation  and  the  sensation  of  pain  seems  to  be  most 
acute  at  this  time.  It  is  very  seldom  that  any  untoward  symp- 
toms result,  except  a  slight  pain  in  the  shoulder  of  the  side  treated. 
This  is  due  to  reflex  irritation  of  the  pleura.  Occasionally  patients 
become  dizzy  and  nauseated.  Frequently  fluid  collects  (h^^dro- 
pneumothorax)  in  the  chest  cavity,  but  it  is  rarely  of  any  importance, 
although  at  times  it  may  become  infected  (pyopneumothorax). 


PLATE  IV. 

Plate  IV  is  that  of  a  patient  (M.  8.)  admitted  November  1,  1920.  This  dense 
shadow  in  the  chest  so  obliterated  the  markings  in  the  lung  that  it  was  impossible 
to  tell  by  physical  signs  or  the  I'oentgen  ray  whether  this  was  due  to  fluid  or  complete 
consolidation.  Thoracentesis  done  at  this  time  gave  dry  tap,  and  a  diagnostic  pneu- 
mothorax was  done. 


The  amount  of  air  injected  varies  with  the  pressure  recorded. 
Occasionally  100  cc  will  register  a  positive  pressure.  This  is  due 
to  the  air  being  injected  in  a  pocket  in  the  pleura.  At  the  next 
treatment,  which  should  be  done  in  a  few  days,  more  air  should 
be  injected  so  that  a  gradual  pressure  on  the  adhesions  will  result. 
If  this  does  not  occur  after  several  injections  it  is  best  to  discon- 
tinue the  treatment. 
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Jacobaeus'  recommends  the  use  of  an  electrocautery  needle  in- 
serted throii<i;li  a  trocar  between  the  ribs  to  sever  the  adhesions 
between  the  hmg  and  the  chest  wall.  Previous  to  this  operation 
he  inserts  an  instrument,  called  the  thoracoscope,  in  between  the 
ribs  and  finds  the  adhesions.  Occasionally  hemorrhages  result 
with  fatal  results.  So  far  as  I  know  no  one  in  this  country  uses 
this  method. 


PLATE  V. 
Plate  V  shows  the  same  patient  after  several  fillings  with  air;  this  was  taken  on 
December  10,  1920.  Note  the  almost  complete  collapse  of  the  lung  with  the  cavity 
between  the  third  and  fifth  interspace,  which  was  not  compressed.  One  can  readily 
see  by  comparing  Plates  IV  and  V  how  important  the  diagnostic  pneumothorax  is, 
as  without  this  procedure  described  no  true  interpretation  of  the  lung  could  be  made. 

However,  the  time  may  come  when  surgery  of  the  chest  will  be 
much  more  safe  than  it  is  today  and  the  surgeon  wdll  not  hesitate 
to  remove  the  adhesions  from  tlie  lung,  and  it  may  be  as  simple  a 
matter  as  removing  adhesions  within  the  abdomen. 


'  Beitrilge  zur  Klinik  der  Tuberculose,  1915,  35,  137. 


PLATE  VI. 

Plate  VI  which  was  taken  on  the  same  patient  on  March  15,  1921,  showed  evidence 
of  fluid,  "hydropneumothorax."  The  lung  is  shown  partially  collapsed,  with  fluid 
in  the  base  of  the  pleural  ca^-ity  and  air  above  the  fluid. 

Complication  of  serous  effusion  occurs  in  one-third  of  the  cases. 


PLATE  VII. 
Plate  VII  is  that  of  a  patient  (R.  B.)  admitted  December  18,  1920.  The  entire 
right  chest  was  more  or  less  obliterated  by  a  dense  shadow.  The  physical  signs 
were  such  that  no  definite  character  of  his  lung  can  be  made  out.  Comparing  this 
shadow  with  the  one  in  Plate  IV,  one  sees  a  striking  resemblance.  After  a  diagnostic 
pneumothorax  was  done  (see  Plate  VIII)  note  that  the  shadow  was  due  to  fluid. 
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The  collapse  of  the  hing  need  not  l)e  complete  to  ol)tain  bene- 
ficial results.  It  is  not  at  all  unusual  for  patients  to  say  they  have 
less  cough  and  that  fever  is  less  after  the  first  mjection.  How 
much  benefit  is  due  to  imagination  1  do  not  know.  However, 
after  more  or  less  collapse  most  of  the  patients  are  improved 
objectively.  The  illustrations  will  show  varying  degrees  of  com- 
pression in  which  satisfactory  symptomatic  results  have  occurred. 


PLATE  VIII. 
Plate  VIII  shows  the  condition  of  the  chest  after  the  introduction  of  200  cc  of  air. 
The  fluid  level  is  easily  seen  at  the  junction  of  the  introduced  air. 


Pneumothorax  can  be  done  in  the  physician's  office  provided 
one  has  the  facilities  for  proper  roentgenological  examinations  and 
the  proper  facilities  for  sterilization.  Most  patients  can  take  the 
pneumothorax  sitting  in  a  chair  or  on  a  stool,  and  are  able  to  leave 
within  a  few  minutes  after  the  operation.  The  entire  treatment 
can  usually  be  done  in  ten  mhiutes. 

Spontaneous  Pneumothorax.  The  danger  of  spontaneous  pneumo- 
thorax  is  great,  as  the  sudden  filling  up  of  the  pleural  cavity 
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with  air  through  a  tear  in  the  hiiig  compresses  the  lung  and  pushes 
the  mediastinum  with  its  vessels  into  the  opposite  chest  cavity.  The 
sudden  pressure  occurs  before  the  compensatory  mechanism  of 
the  body  can  adjust  itself  to  this  condition.  When  a  spontaneous 
pneumothorax  occurs  the  patients  are  usually  in  a  state  of  body 
collapse — ^marked  dyspnea,  cold,  clammy  skin,  and  occasionally 
the  patient  dies.  Spontaneous  pneumothorax  occurs  in  tuber- 
culosis fairly  frequently,  so  that  compression  gradually  done  will 


PLATE  IX. 

Plate  IX  shows  the  chest  after  removal  of  practically  all  of  the  fluid.  It  will  he 
noticed  that  the  lung  had  not  reexpanded.  This  condition  is  due  to  the  dense  adhesion 
which  extends  vertically  through  the  chest;  this  condition  will  always  remain  as  a 
chronic  pyopneumothorax  unless  a  radical  operation  is  done,  in  which  the  ribs  are 
remo^'ed  and  the  adhesion  severed.  This  was  not  done  in  this  case  because  it  proved 
to  be  tuberculosis. 

prevent  in  many  instances  a  spontaneous  collapse.  By  reversing 
the  pneumothorax  outfit  described  in  this  paper  and  connecting 
the  chest  cavity  through  the  needle  J  to  the  bottle  D,  which  is 
filled  with  water,  the  air  is  extracted  from  the  pleural  cavit}^  until 
a  normal  manometer  pressure  is  Jioted. 

Diagnostic  Pneumothorax.  It  has  been  suggested  by  Fishberg- 
that  the  diagnostic  i)neumothorax  will  bring  certain  extrapulmonary 

2  Jour.  Am.  Med.  Assn.,  1921,  76,  581. 
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masses  into  better  view.  "  In  about  50  per  cent  of  cases  of  malig- 
nancy of  the  lung,  pleural  effusion"  (serous,  sanguineous  or  purulent) 
takes  place  and  diagnosis  is  then  rendered  more  difficult.  When 
this  takes  place  the  entire  one-half  of  the  aflfected  side  of  the  chest 
is  obscured  in  the  roentgen  plate  by  a  dense  homogeneous  shadow 
and  the  usual  roentgenographic  report  is  pleural  efl'usion.  By  the 
removal  of  several  hundred  cubic  centimeters  of  this  fluid  and 
injecting  nitrogen  or  air  the  extrapulmonary  condition  can  be 
readily  noted. 


PLATE  X. 

Plate  X  is  of  a  patient  (A.  S.)  taken  December  17,  1920.  It  will  be  noted  that  the 
dense  shadow  extends  from  the  hilus  on  the  right  side  downward  and  blending  with 
the  diaphragm,  and  it  is  three-quarter  inches  wide.  The  physical  signs  and  history 
warrant  a  diagnosis  of  bronchiectasis.  The  patient  would  bring  up  two  or  three  times 
a  day  from  eight  to  twelve  ounces  of  purulent  sputum.  This  condition  followed  an 
attack  of  influenza.  For  two  years  she  was  unable  to  lie  down  in  bed  on  account  of 
severe  paroxysms  of  coughing  and  the  sensation  of  smothering. 


In  using  the  diagnostic  pneumothorax  we  find  that  when  fluid 
is  present  in  the  pleural  cavity  only  one  or  two  operations  are 
necessary  to  determine  lung  detail. 

Pneumothorax  in  Other  Chest  Diseases.  Pneumothorax  is 
indicated  in  severe  bronchiectasis,  abscess  of  the  lung  and  empyema 
emptying  into  a  bronchus. 
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Severe  bronchiectasis  may  be  l)enefite(l  hy  i)neuinothorax.  It 
is  simply  marvellous  to  see  the  improvement  following  the  colhipse 
of  the  lung.  Patients  who  have  been  bringing  up  purulent  sputum 
from  four  ounces  to  a  pint,  and  who  hare  found  it  impossible  to 
lie  down  in  bed,  after  the  second  injection  will  have  little  or  no 
sputum  and  be  able  to  lie  down  in  any  position.  Occasionally, 
however,  in  bronchiectasis  we  have  ver\-  dense  adhesions  which 


PLATE  XI. 

Plate  of  the  same  patient  taken  November  13,  1921,  shows  a  collapse  of  the  lung 
following  artificial  pneumothorax.  In  this  ease  compression  was  done  on  account  of 
the  severe  hemorrhages  which  occurred  two  weeks  pre^-ious  to  the  introduction  of 
artificial  pneumothorax.  One  can  note  in  the  base  of  the  lung  the  collapse  of  the 
bronchiectatic  area.  Since  the  operation  patient  has  had  no  hemorrhages,  and  is 
able  to  lie  down  without  coughing  and  bringing  up  only  an  ounce  or  two  of  purulent 
sputum  daily.    Apparently  the  bronchiectatic  ca\'ities  are  all  collapsed. 


prevent  collapse  of  the  lung.  In  these  cases  surgery  is  indicated. 
The  procedure  used  in  bronchiectasis  is  the  same  as  described 
before  in  the  early  part  of  this  ])aper. 

In  cases  of  abscess  of  the  lung,  when  patients  are  bringing  up 
purulent  sputum  and  when  there  is  a  connection  between  the 
abscess  cavity  and  a  bronchus,  good  results  may  be  obtained  in 
this  condition. 
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Empyema  -with  bronchial  fistula,  especially  in  tuberculosis, 
can  be  treated  by  this  method.  The  pressure  of  the  air  forced 
into  the  ca\-ity  will  force  the  fluid  through  the  bronchus,  and  this 
can  then  be  expectorated. 

Conclusion.  1.  The  most  suitable  cases  are  one-sided  tuber- 
culosis or  moderately  advanced  cases  with  proper  compensatory 
lung  tissue. 

2.  Cases  with  hemorrhages  are  especially  benefited  by  pneumo- 
thorax. 

3.  Bronchiectasis,  lung  abscess  and  tuberculous  empyema  are 
frequently  very  much  improved. 

4.  As  a  diagnostic  measure  of  the  limg  condition  it  offers  con- 
siderable. 

I  wish  to  thank  Dr.  George  Dock  and  Dr.  Albert  Taussig  for 
their  kindness  in  supervising  this  work. 


THE  SURGICAL  NEUROSES   OF  THE  THYROID  GLAND. ^ 

By  Johx  Rogers,  M.D., 

NEW   TORK. 

The  conditions  which  result  from  an  apparently  overacting 
thyroid  gland  were  formerly  classified  as  neuroses.  These  dis- 
orders can  be  defined  as  abnormalities  in  the  fimctions  of  one  or 
more  parts  of  the  nervous  system  for  which  there  are  no  corre- 
sponding demonstrable  nerve  lesions.  The  manifestations  of 
hyperthyroidism  are  of  this  character  and  should  be  designated 
as  neuroses  because  that  terminology  helps  to  direct  attention  not 
only  to  the  probable  locality  and  manner  in  which  the  thyroid 
product  acts,  but  to  the  general  nature  of  the  disturbance.  It 
seems  to  be  traceable  to  certain  ah'eoli  which  differ  from  those  of 
the  normal  th\Toid,  and  if  the  dtiration  and  intensity  of  the  process 
is  sufficient  morphologic  changes  occur  in  other  organs.  To  pre- 
vent these,  and  to  relieve  or  cure  the  antecedent  neuroses,  experience 
has  proved  the  necessity  of  surgery.  But  operative  treatment 
alone  should  be  regarded  as  fulfilling  only  a  small  part  of  the  indi- 
cations, for  these  neuroses  are  essentially  the  same  as  all  others, 
that  is,  dependent  in  all  probability  upon  some  preceding  defect 
or  deficiency  in  the  nervous  biochemistry.  Either  the  nerve  tissue 
itself  is  "weak,"  which  means  that  the  nutritional  chemistry  of 
the  nerve  elements  is  not  as  sound  and  vigorous  as  it  should  be, 
or  else  that  there  is  a  defect  or  deficiency  in  the  metabolic  processes 

1  Read  Ijefore  the  Surgical  .Section  of  the  Buffalo  Academy  of  Medicine,  March 
1,  1922,  and  the  Philadelphia  County  Medical  Society,  May  11,  1922. 
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of  the  viscera  upon  wliicli  tlie  nervous  nutrition  depends.  The 
deficiency  may  be  a  congenital  and  inherent,  or  an  acquired  error, 
or  it  may  be  secondary  and  related  to  the  so-called  vitamin  or 
deficiency  diseases  with  wliich  some  of  the  thjToid  neuroses  present 
many  analogies.  Certainly  the  administration  of  minute  doses  of 
thvToid  material  or  of  iodin  can  occasionally  produce  remarkable 
results.  Thus,  many  of  these  hj^erthjToid  neuroses  are  strongly 
suggestive  of  some  primary  weakness  or  defect  in  the  nutrition, 
especially  of  the  involuntary  nervous  system,  and  of  changes  in 
the  tlm'oid  which  are  secondary.  That  is,  many  individuals  seem 
to  possess  "weak  nerves,"  and  conditions  which  require  their  active 
functionation  necessitate  a  corresponding  thjToid  activity,  and 
this  organ,  of  evident  importance  for  the  nervous  nutrition,  then 
fails  or  "overacts."  These  cases  are  generally  characterized  by 
the  presence  of  neuroses  which  precede,  and  later  accompany, 
the  recognizable  hyperthyroid  symptoms,  and  usually  show  only 
a  small  or  insignificant  "goiter." 

Others,  and  they  probably  constitute  the  majority  of  the  hyper- 
th;yToid  cases,  seem  to  originate  not  in  "weak  nerves"  but  in  a 
"weak"  thyroid,  and  this  has  a  very  close  relationship  to  the 
gland's  ability  to  obtain  or  to  metabolize  iodin.  A  deficiency  of 
this  element  in  the  ingesta  seems  to  be  a  common  cause  of  "goiter," 
or,  more  correctly  speaking,  of  simple  hypertrophy  which,  certainly 
in  animals,  may  be  accompanied  by  more  or  less  evident  signs  of 
hiv^poth^Toidism.  As  the  feeding  of  iodin  to  these  animals  is 
followed  by  a  disappearance  of  all  symptoms,  the  hypertrophy 
seems  to  represent  an  attempt  to  compensate  or  to  supply  some 
deficiency.  In  man  a  lack  of  iodin  in  the  ingesta  is  not  so  easily 
demonstrable,  and  there  also  seem  to  be  other  variables.  For 
the  simple  hypertrophy  of  the  thyroid,  which  is  so  common  in 
growing  children,  especially  during  adolescence,  does  not  always 
subside  with  the  administration  of  iodin.  Indeed,  too  large  or 
too  frequently  repeated  dosage  may  even  be  followed  by  increased 
hypertrophy  or  by  the  development  of  adenomatous  or  cystic 
changes. 

The  latest  determinations  place  the  iodin  content  of  the  normal 
human  th^Toid  at  0.5  mg.  per  gram  of  fresh  gland  substance.^  The 
h}T)erth}Toid  gland  seems  unable  to  hold  this  amount,  and  the 
severity  of  the  symptoms  is  more  or  less  proportionate  to  the 
th}Toid's  lack  of  iodin.  Feeding  this  element  generally  increases 
the  disturbance,  though  it  may  prove  inert  or  temporarily  beneficial. 
In  the  latter  case  the  gland  usually  first  enlarges  and  gives  a  sen- 
sation of  constriction  or  pressure,  and  if  then  the  iodin  is  continued 
there  follows  an  exacerbation  of  the  process  which  may  be  dangerous. 
Rarely  a  very  small  amount  of  iodin,  especially  if  combined  with 

s  Zunz:     Arch.  Int.  Physiol.,  1921,  16,  288. 
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adrenal  feeding,  as  will  be  deseribed  later,  ma.>^  prove  curative. 
That  is,  there  may  be  an  abundance  of  available  iodin,  but  the 
thyroid  cannot  without  assistance  from  other  organs  metabolize 
it.  The  gland  is  not  independent  and  its  unaided  functional 
capacity  is  limited. 

Clinical  observations  are  not  entirely  trustworthy  but  they 
seem  to  show  that  the  great  majority  of  the  hyperthyroid  dis- 
turbances begin  rather  gradually  and  run  a  more  or  less  recognizable 
course.  There  is  the  not  inconsiderable  group  which,  as  stated 
above,  apparently  start  with  "weak  nerves"  or  ill-defined  neuroses, 
with  an  irritable  and  then  a  constantly  rapid  pulse.  The  enlarge- 
ment of  the  thyroid  is  then  and  thereafter  slight  or  inconspicuous. 
These  cases  generally  present  a  much  less  favorable  surgical  prog- 
nosis than  the  other  more  common  group,  which  seem  to  start 
with  a  "weak"  tliyroid.  The  latter,  as  it  gives  the  first  noticeable 
symptom,  is  apparently  the  primary  lesion.  In  these  cases  there  is 
an  initial  simple  hypertrophy  which  can  be  reasonably  regarded 
as  an  attempt  to  compensate  or  to  supply  demands  which  exceed 
the  gland 's  functional  capacity.  These  demands  apparently  emanate 
from  every  organ,  and  especially  from  the  nervous  system,  and 
in  each  seem  to  i)ertain  to  the  chemistry  which  promotes  that 
organ's  functional  acti\'ity.  P'or  in  recognizable  hypothyroidism 
the  chief  symptoms  may  l)e  of  deficient  functionation  in  almost 
any  part  of  the  body,  and  any  or  all  of  these  symptoms  can  often 
be  relieved  by  the  right  kind  of  thyroid  feeding.  Then,  after  the 
appearance  of  the  hypertrophy,  unusual  or  excessive  functionation 
in  other  organs  or  groups  of  orgar.s  is  regularly  followed  by  increase 
in  the  size  of  the  "goiter,"  and  cessation  of  this  activity  by  its 
shrinkage. 

The  gland  when  overactive  is  well  known  to  accelerate  metab- 
olism and  to  be  intimately  connected  with  oxidation.  It  is  not 
the  only  factor  in  this  process,  but  its  importance  is  shown  by 
Kocher's  "cachexia  strumipriva,"  which  is  irremediable  unless 
Kendall's  thyroxin  should  prove  efficient.  liecause  of  these  evi- 
dent relationships  the  chief  if  not  the  only  function  of  the  thjToid 
apparently  is  the  promotion  through  the  process  of  oxidation  of 
the  organism's  chemical  reactions.  Or  more  briefly  and  less 
accurately,  the  gland's  purpose  seems  to  be  the  "production  of 
energy."  To  fulfil  this  duty  the  organ  must  have  available  a 
certain  minimum  amount  of  iodin,  and  it  must  possess  a  certain 
minimum  amount  of  epithelium  which  is  capable  of  functioning. 
The  functional  capacity  of  the  epithelium,  and  the  factors  which 
regulate  its  nutrition  and  so  its  functional  capacity,  or  the  multi- 
plication or  atrophy  of  its  epithelium,  can  only  be  surmised.  I^ut 
they  evidently  are  variable  and  even  more  im])ortant  than  the 
circulating  iodin. 

The  conditions,  then,  under  which  the  first  signs  of  the  hyper- 
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thyroid  neuroses  develop  are  almost  always  those  requiring  an 
excessive  expenditure  of  one  or  another  kind  of  energy.  This  may 
be  to  resist  acute  or  chronic  infections,  or  to  endure  pregnancy 
and  labor,  or  to  sustain  muscular  exertion,  or  most  often  to  with- 
stand an  unfavorable  environment.  An  inefficient  thyroid,  then, 
responds  to  those  demands  for  its  "production  of  energy"  by 
simple  hypertrophy.  Coincident  with,  or  follo-uing,  this  evidence 
of  an  attempt  at  compensation  there  are  usually  pallor,  more  or 
less  headache  and  lassitude  or  weariness,  and  signs  of  deficient 
gastrointestinal  activity.  These  are  the  signs  of  ordinary  fatigue 
and  cannot  be  differentiated  from  that  common  condition  except 
by  the  presence  of  the  "goiter."  When  the  goiter  is  perceptible 
the  symptoms  are  generally  accepted  as  those  of  hypothyroidism. 
If  the  causes  which  induce  the  excessive  (and  this  varies  with  each 
individual)  expenditure  of  energy  persist,  the  preceding  quiet 
pulse-rate  becomes  "irritable"  and  then  constantly  rapid,  and  with 
this  phenomenon  there  occur  the  usual  increased,  or  perhaps 
"unchecked,"  vasomotor,  cutaneous,  respiratory  and  gastro- 
intestinal activity  or  evidences  of  h\"perth}Toidism.  The  exoph- 
thalmos, if  it  occurs,  generally  appears  last.  Its  origin  is  unknown, 
but  this  symptom  adds  materially  to  the  gra\'ity  of  the  prognosis. 

An  unfa\orable  environment  is  one  of  the  most  common  causes 
for  provoking  expenditure  of  energy,  and  many  individuals,  in  all 
probability,  by  avoiding  this  environment  because  of  the  symptoms 
it  excites,  seem  to  have  their  disturbance  arrested  midway  between 
hj-pothjToidism  and  typical  hyperthyroidism.  These  cases  form 
the  rather  large  group  which  give  the  so-called  "mixed"  or  coexist- 
ing signs  of  both  hypo-  and  hyperthyroidism.  If  it  can  be  accepted 
that  the  disease  starts  in  an  initial  simple  h^i^ertrophy,  apparently 
to  compensate  for  an  expenditure  of  more  energy  than  the  normal 
gland  can  supply,  and  passes  through  a  hypo  and  then  a  mixed 
hypo  and  hj-per  stage  and  finally  into  typical  hyperthyroidism, 
then  the  gland  should  be  treated  at  least  with  conservatism.  The 
hx'perthjToid  condition  in  following  this  course  gives  strong  evidence 
of  originating  in  a  "weak"  thyroid  which  "overacts"  not  because 
of  a  primary  and  vicious  functionation,  but  because  the  gland's 
epithelium,  mider  "strain"  or  demands  which  are  excessive,  fails 
in  its  power  to  metabolize  iodin. 

The  initial  simple  hypertroj^hy  may  at  any  time,  especially  if 
the  conditions  are  those  which  require  much  expenditure  of  energy, 
be  complicated  by  the  development  of  a  cyst,  or  cystadenoma,  or  a 
"toxic  adenoma."  Apparently,  the  demand  upon  the  thyroid  for 
functionation  is  accompanied  hy  congestion  which  may  obstruct  an 
alveolus  and  lead  to  a  "retention"  cyst  or  cause  an  intraglandular 
hemorrhage  with  a  reactive  and  often  encapsulated  epithelial  pro- 
liferation. The  epithelinm  in  and  immediately  around  the  damaged 
area  seems  to  have  less  than  the  normal  functional  capacity,  and 
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its  iodin  metabolism,  therefore,  becomes  faulty.  The  resultant 
general  symptoms  are  the  same  as  those  of  ordinary  hyper- 
thyroidism, except  that  these  cases  less  often  develop  the  highest 
metabolism  tests  and  less  often  show  marked  exophthalmos.  But 
some,  especially  the  multiple  toxic  adenomata,  may  show  all  of 
these  signs. 

The  symjitoms  of  the  tjT^ical  hjq^erthyroid  neuroses  are  trace- 
able chiefly  to  abnormal  or  "unchecked"  activity  in  the  functions 
performed  l)y  the  autonomic  or  parasympathetic  nerves.  This 
group  might  be  more  generally  appreciated  if  it  were  designated 
by  the  name  of  its  most  prominent  member,  or  as  the  vagus  system. 
The  flushed  and  moist  skin,  the  usually  low  blood-pressure,  the 
overacting  rather  than  the  merely  rapid  heart,  the  lacrimation 
and  salivation,  the  abnormal  hunger  and  the  frequent  bowel  move- 
ments, are  all  referable  to  these  nerves.  That  is,  the  accepted 
symptoms  of  an  overactive  thjToid  are  those  of  overactivity  in 
the  autonomic  or  vagus,  and  not  in  the  sympathetic  system.  A 
great  many  cases,  however,  show  only  a  simple  tachycardia  and 
practically  nothing  else  except  a  thyroid  enlargement  and  some 
vague  "nervousness."  These  symptoms  certainly  may  indicate 
the  existence  of  a  hx-perthyroidism,  but  they  do  not  necessarily 
prove  that  the  thyroid  product  stimidates  or  acts  through  or  upon 
the  cardioaccelerator,  or  at  least  one  of  the  sympathetic  nerves, 
and  much  less  all  of  the  group. 

While  testing  the  effects  upon  dogs  of  various  derivatives  of  the 
thyroid  it  was  found  that  nonco.igulable  extracts  excite  immediate 
and  definite  responses.  The  most  active  of  these  preparations 
seemed  to  be  a  slightly  hydrolyzed  aoueous  extract  which  was 
designated  as  the  th^Toid  "residue"  because  it  consisted  of  what 
remained,  after  the  removal  by  boiling  in  dilute  acid  and  alkali, 
of  all  coagulal)le  material.  Another  extract  made  with  95  per 
cent  alcohol,  then  evaporating  the  alcohol  and  adding  water,  was 
nearl;>'  but  not  quite  as  acti\'e.  Each  was  standardized  to  contain 
0.05  mg.  of  iodin  per  cc.  The  responses  which  these  noncoagulable 
extracts  provoked  were  \'asodilatation,  apparently  through  stimu- 
lation of  the  vasodilator  nerve  terminals,  an  increase  in  the  salivary 
flow  and  a  vigorous  stimulation  of  the  flow  of  the  gastric  and  pan- 
creatic secretions.^  There  was  also  some  stimulation  of  the  gastric 
and  intestinal  peristalsis.  A  dose  of  atropin  which,  of  course, 
paralyzes  the  terminals  of  the  vagus,  prevented  or  sto])pe(l  this 
stimulation.  After  section  of  the  vagus  just  above  the  diaphragm 
and  degeneration  of  its  peripheral  fibers,  the  injection  of  the  non- 
coagulable thyroid  extracts  produced  little  or  no  effect.  Thus,  at 
least  in  the  case  of  the  stomach  and  pancreas,  the  noncoagulable 
extracts  of  the  thyroid  apparently  act  through  and  upon  tlie  terminal 

3  Am.  Jour.  Physiol.,  1910,  39,  :i45;    Ibid.,  1919,  48,  79. 
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filaments  of  the  vagus.  Tliey  may  also  prodiu  e  more  or  less  diuresis. 
In  the  kymograph  tracings  there  ^^■as  no  thyroid  derivative  which 
would  cause  any  appreciable  degree  of  tachycardia.  This  seems 
to  mean  that  the  product  of  the  thyroid  does  not  stimulate  the 
cardioaccelerator  nerve  nor,  for  that  matter,  any  other  part  of 
the  sympathetic  system. 

These  particular  nerve  endings  are,  of  course,  activated  or 
stimulated  by  epinephrin;  therefore,  experiments  were  next  carried 
out  with  derivatives  of  the  adrenal  gland  (all  of  which  contain  at 
least  traces  of  epinephrin),  and  it  was  found  that  a  slightly 
hydrolyzed  aqueous  extract  made  like  that  from  the  th}Toid  and 
designated  as  the  adrenal  "residue"  (because  it  contained  all  that 
remained  after  removal  of  the  coagulable  materials)  prevented  or 
stopped  the  stimulation  excited  by  the  noncoagulable  derivatives 
of  the  th;^Toid.  The  coagulable  derivatives  of  the  adrenal  gland, 
like  the  nucleoprotein  material,  contain  only  faint  traces  of  epi- 
nephrin, while  the  noncoagulable  are  quite  rich  in  this  substance; 
they  all  excite  vasoconstriction  or  raise  the  blood-pressure  in  pro- 
portion to  their  epineplirin  content.  They  all  also  stop  or  prevent 
the  stimulation  by  the  noncoagulable  th\Toid  derivatives  of  the 
stomach  and  pancreas.  But  these  effects,  though  apparently 
brought  about  by  direct  excitation  of  the  functions  believed  to 
be  performed  by  the  terminal  filaments  of  the  sympathetic  are 
not  those  of  epinephrin.  At  least,  a  dose  of  adrenalin  which  is 
equivalent  to  the  epineplu-in  content  of  the  adrenal  nucleoprotein 
material,  or  to  the  noncoagulable  derivatives  of  the  entire  gland, 
shows  comparatively  slight  inhibitory  powers.  That  is,  the  sup- 
posed active  principle  of  the  adrenal  gland  is  not  nearly  as  vigorous 
an  antagonist  of  the  th;yToid  derivatives  as  are  at  least  some  of  the 
materials  which  can  be  extracted  from  the  whole  adrenal  gland. 
Because  the  adrenal  nucleoproteins  and  the  slightly  hydrolyzed 
aqueous  extract  (adrenal  "residue")  produced  so  marked  an 
inhibition  of  the  gastrointestinal  functionation,  apparently  through 
stimulation  of  the  s\Tnpathetic  nerves,  their  effects  were  next 
tested,  in  comparison  with  commercial  adrenalin,  upon  the  iodin 
content  of  the  dog's  thyroid.  The  noncoagulable  extracts  given 
hypodermically  are  followed  by  severe  and  sometimes  fatal 
reactions.  Therefore,  crystals  of  commercial  adrenalin  and  the 
adrenal  nucleoprotein  material  and  the  adrenal  residue  were  fed 
over  a  period  of  six  weeks  by  mouth.  The  dosage  of  each  was 
standardized  by  its  epinephrin  content.  One  thyroid  lobe  was 
removed  from  each  animal  at  the  beginning  of  the  experiment  and 
the  other  at  the  close.  It  was  then  found  that  the  th^Toid  lobe 
in  the  dogs  which  were  fed  adrenalin  showed,  as  compared  with 
the  control  animals,  a  practically  negligible  gain  in  iodin.  Those 
fed  the  adrenal  nucleoprotein  material  showed  an  average  gain 
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of  about  50  per  cent  wliile  those  fed  tlie  adrenal  residue  gained 
about  75  per  cent.^ 

It  is  well  known,  as  stated  previously,  that  in  cases  of  excessive 
activity  of  the  thyroid  the  gland  contains  per  gram  of  gland  sub- 
stance less  than  the  normal  amount  of  iodin,  and  the  greater  the 
loss  in  iodin  the  more  severe  seem  to  be  the  symptoms.  There- 
fore, because  the  feeding  of  derivatives  of  the  entire  adrenal  gland 
results  in  a  gain  in  the  thyroid's  iodin,  it  is  reasonable  to  believe 
in  some  inhil)itory  effect  of  the  adrenals  upon  the  thyroid,  probably 
through  the  intermediation  of  the  hitter's  sympathetic  nerve 
supply. 

The  imjiulses  discharged  from  the  sympathetic,  as  determined 
by  electrical  and  chemical  tests,  produce  vasoconstriction  and, 
in  general,  inhibition  of  gastrointestinal  activity.  Those  from  the 
autonomic  or  vagus  system,  on  the  other  hand,  excite,  as  a  rule, 
vasodilatation  and  increased  gastroenteric  functionation.  As  the 
thyroid  product,  both  clinically  and  experimentally,  seems  to  have 
a  selective  and  stimulating  affinity  for  the  autonomic  or  ^■agus 
terminals,  its  part  in  the  production  of  chemical  energy  can  be 
briefly  described  as  that  of  "drive."  The  adrenal  product,  by 
its  corresponding  effect  upon  the  opposing  or  sympathetic  terminals, 
can  then  be  supposed,  by  its  inhibition  of  functional  activity, 
presumably  through  each  organ 's  metabolism,  to  act  as  the  opposing 
automatic  "check."  Hence,  theoretically  and  because  of  the 
effects  of  adrenal  feeding  upon  the  thjToid's  iodin  content,  any 
excess  of  thyroid  activity  "drives"  the  adrenals  into  activity, 
probably  through  their  vagus  neiv^e  supply,  and  then  the  adrenal 
product  returns  in  the  circulation  and,  probably  through  the 
sympathetic  terminals,   automatically   "r^hecks"  the  thyroid. 

Any  break  in  this  chain  should  lead  to  the  development  of  a 
vicious  circle.  Its  most  vulnerable  link  ought  to  be  in  the  terminals 
of  the  vagus,  or  sympathetic,  nerves.  It  is  presumable  that  either 
the  latter  or  the  vagus  (autonomic)  endings  may  have  their  functions 
interrupted  or  destroyed  by  bacterial  or  other  poisons  or,  as  clinically 
seems  common,  by  fatigue.  In  the  experimental  fatigue  of  volun- 
tary muscles  which  can  be  induced  by  electrical  stimulation  of 
their  nerve  supply,  the  first  effects  are  those  of  failing  vigor  in  the 
contractions  due  to  failure  in  the  function  of  the  nerve  ending. 
When  this  failure  becomes  marked  the  injection  into  the  cir- 
culation of  noncoagulable  derivatives  of  the  thyroid  or  adrenal 
glands  quickly  restores  the  muscular  \igor.  If,  however,  the 
fatigue  is  continued  until  there  is  no  contraction,  that  is  until  the 
function  of  the  nerNc  ending  is  destroyed,  then  the  th}ix)id  and 
adrenal  extracts  are  without  effect.^ 

These  findings  seem  to  have  some  significance  in  the  origin  of 

*  Am.  Jour.  Physiol.,  1918,  45,  97.  Ibid. 
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the  tluToid  neuroses  and  their  treatment,  for  fatigue  should  be 
capable  of  interrupting  the  functions,  also,  of  the  involuntary 
nerve  terminals,  and  if  the  sympathetic  supply  of  the  thyroid 
fails  the  gland  should  lose  its  automatic  "check"  and  then  ought 
to  overact.  Clinically,  however,  when  fatigue  appears  to  originate 
the  disturbance,  at  the  outset  it  seems  to  affect  both  the  vagus 
"drive"  and  the  sympathetic  "check."  The  accompanying  symp- 
toms are  those  called  h^-pothxToidism.  Later,  with  a  continuation 
or  intensification  of  the  fatigue,  the  sympathetic  becomes  conceiv- 
ably more  intensel}'  affected,  and  the  ultimate  result  is  lack  of  check 
upon  the  gland  and  hjT^erthjToidism.  Furthermore,  the  fatigue 
experiments  mentioned  above  suggest  that  organ  therapy  can  be 
helpful  only  when  the  involuntary  nerve  terminals  are  capable  of 
at  least  some  functionation;  hence,  also,  the  need  of  rest. 

In  the  differential  diagnosis  of  the  thjToid  neuroses  an  evident 
excess  of  activity  or  of  "drive"  in  all  or  a  majority  of  organs  indi- 
cates, in  the  presence  of  at  least  a  perceptible  "goiter,"  an  excess 
of  thyroid  product  or  h\^3erth}Toidism  and  a  lack  of  drive  the 
opposite  condition.  We  know  nothing  of  a  corresponding  hypo- 
or  hyperadrenalism.  Nevertheless  an  excess  of  drive  can  theoreti- 
cally mean  only  a  deficiency  of  the  normal  check,  which  may  be 
in  the  sympathetic  and  not  in  the  adrenal  portion  of  the  chromaffin 
system. 

But  in  what  seems  to  be  the  intermediate  stages  of  the  disease, 
or  the  so-called  mixed  hypo-  and  h\^3erth}Toid  disturbances,  when 
the  hj-per  symptoms  are  beginning  and  advancing  from,  or  perhaps 
receding  into,  the  primary  failure,  it  is  necessary  to  study  the 
history  and  the  general  nutrition  and  then  judge  whether  more 
organs  are  overacting  than  underacting.  If  there  is  only  a  tacliy- 
cardia  and  "nervousness"  without  any  flushed,  moist  skin  and 
e\idence  of  gastrointestinal  activity,  the  signs  of  lack  of  drive 
predominate  over  those  of  its  excess,  and  the  condition  is  one  more 
of  hypo-  than  hyperth\Toidism.  Just  what  this  means  cannot 
at  present  be  definitely  stated,  and  there  is  no  mechanical  test 
which  alone  is  conclusive.  The  calorimeter,  in  my  experience,  is 
often  more  useful  in  these  doubtful  cases  for  proving  the  existence 
of  hypo-  rather  than  hyperth^Toidism,  for  it  not  infrequently 
shows  a  metabolism  which  is  even  20  per  cent  or  30  per  cent  above 
normal,  yet  this  may  be  promptly  reduced  by  the  right  kind  of 
thyroid  feeding.  In  the  absence  of  any  better  explanation  it 
can  be  imagined  that  the  "mixed"  symptoms  are  traceable  not 
so  much  to  a  failure  of  inhibition  in  the  th^Toid  as  to  a  failure  in 
varying  degrees  and  in  dift'erent  organs  of  the  sympathetic  "check" 
mechanism  with  a  presumable  increase  in  their  metabolism  which 
should  be  reflected  in  the  calorimeter.  There  is  a  general  belief, 
however,  that  the  product  of  the  hyperthjToid  gland  may  vary 
in  both  quantity  and  quality.     An  alteration  in  the  quality"  of  the 
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thyroid  secretion  might  tlien  stiinuhite  some  and  not  all  parts  of 
the  autonomic  system;  or  it  might  lead  to  an  imperfect  adrenal 
product  (as  the  thyroid  seems  to  be  needed  by  all  organs)  and 
this  to  imperfect  inhibition,  which  would  then  be  expressed  as 
"overactivity"  or  imperfect  balance  in  some  other  viscera.  In 
whatever  way  the  complicatetl  disturbance  may  be  interpretefl  the 
fact  remains  that  not  infrequently  in  the  early  or  mild  or  atypical 
cases  of  apparent  hyperthyroidism  the  "feeding"  of  some  thyroid 
derivative  will  relieve  or  cure  and  not  intensify  the  condition. 
As  the  administration  of  iodin  may  rarely  accomplish  the  same 
result,  tliere  are  thus  some  reasons  for  believing  in  a  poor  quality 
rather  than  a  mere  excess  of  quantity  of  secretion. 

The  materials  commonly  available  for  thyroid  feeding  are  pre- 
pared by  different  methods  of  desiccation  of  the  whole  gland,  and 
lately  there  have  been  added  the  nucleoprotein  substance  which 
can  be  extracted  from  the  fresh  organ  and  also  an  alcoholic  extract 
and  a  slightly  hydrolyzed  aqueous  extract  spoken  of  previously 
as  the  thyroid  "residue."  As  there  seemed  to  be  great  variations 
in  the  clinical  reactions  of  patients  to  these  different  preparations 
our  laboratory  recently  tested  the  effects  upon  three  groups  of 
dogs  of  the  products  of  several  of  the  best-known  manufacturers. 
The  first  grouj)  consisted  of  normal  animals,  the  second  were  thyroid- 
ectomized,  and  the  third,  to  denervate  the  organ,  had  the  gland 
transplanted  into  the  spleen,  where,  at  the  close  of  the  experiment, 
it  was  later  demonstrable.  The  dosage  of  thjToid  material  was 
standardized  so  that  each  animal  received  by  mouth  daily  an 
amount  which  contained  approximately  2  mg.  of  iodin.  After 
feeding  one  preparation  of  the  entire  desiccated  gland  for  a  few 
days  the  urine  of  all  the  dogs,  especially  those  which  had  been 
thyroidectomized,  showed  the  presence  of  glucose.  Feeding  the 
similar  product  of  another  manufacturer  was  followed  by  the 
appearance  of  albumin  in  the  urine  of  the  thjToidectomized  dogs 
and  in  those  which  had  the  thyroid  transplanted  into  the  spleen. 
Still  another  desiccated  product  caused  albumin  in  the  urine  only 
of  the  dogs  with  the  spleen  transplant,  or  both  sugar  and  albumin. 
That  is,  all  of  the  desiccated  products  regularly  caused  gross 
changes  in  the  urine  of  the  thyroidectomized  dogs,  or  in  those 
with  a  presumably  denervated  thjToid,  and  one  product  seemed 
to  cause  albinninuria  even  in  the  normal  dogs.  On  the  other 
hand,  the  preparations  like  the  nucleoprotein  material  and  the 
thyroid  residue  made  from  fresh  glands  showed  no  gross  ill  effects. 
Hence,  as  dogs  are  very  tolerant  of  thyroid  feeding  it  is  presumable 
that  a  cautious  therapeutic  test  for  the  existence  of  hyperthyroidism 
by  the  oral  administration  of  the  nsiial  dried  gland  mhstance,  though 
much  more  harmless  than  the  hypodermic  administration  of 
adrenalin,  would  at  least  not  be  positive.  But  the  derivati^Ts 
like  the  thyroid  nucleoprotein  material,  which  are  made  from  the 


ROGERS:  THE  SURGICAL  NEUROSES  OF  THE  THYROH)  GLAND   75 

fresh  gland,  seem  to  be  free  of  toxic  efi'ects  in  animals,  and  clinically 
in  the  border-line  cases  will  often  relieve  and  not  intensify  the 
"  mixed  "  symptoms. 

WJien  an  apparently  hyperthyroid  condition  can  be  improved 
or  slowly  cured  by  feeding  a  more  or  less  "nontoxic"  thyroid 
derivative,  there  is  no  proof  that  the  original  diagnosis  was  wrong. 
It  is  only  probable  that  the  popular  conception  of  the  disease  is 
wrong.  The  product  of  the  thyroid  epithelium  is  apparently  not 
excreted,  but  in  some  disintegrated  form  returns  to  its  source  and 
is  there  recombined.  If  the  epithelium  is  "weak,"  it  may  not 
be  able  to  recombine  a  badly  disintegrated  product,  but  might 
be  able  to  utilize  a  material  which  is  nearer  to  the  normal.  The 
ingestion  in  comparatively  minute  amounts  of  some  "nontoxic" 
thyroid  derivati\T  could  not  materially  increase  in  the  circulation 
the  quantity  of  the  pathological  thyroid  product  and  might  act 
toward  the  thyroid  epithelium  like  a  specific  predigested  food. 

The  tachycardia,  which  is  so  constant  and  characteristic  in 
hyperthyroidism,  because  of  its  relationship  to  the  cardioaccelerator 
nerve,  seems  to  have  given  origin  to  the  jirevailing  and  apparently 
erroneous  belief  that  the  thyroid  acts  through  or  upon  the 
sympathetic  nerves.  As  stated  previously,  there  is  no  derivative 
of  the  thyroid  which,  ex})erimentally  and  within  the  usual  laboratory 
period  of  two  or  three  hours,  will  excite  this  symptom.  It  only 
occurs  after  a  rather  prolonged  treatment  with  thyroid  feeding, 
and  then  is  apparently  an  accompaniment  of  the  generally  increased 
metal)olism.  It  may  signify  an  increased  metabolism  of  the 
cardiac  musculature,  but  evidently  is  not  due  to  direct  stimulation 
of  the  cardioaccelerator  nerve  by  the  thyroid  product. 

The  peculiar  disturbance  excited  in  the  doubtful  or  mixed  hypo- 
and  hyperthyi"oid  cases  by  the  injection  of  adrenalin  is  of  unknown 
significance.  It  proves  nothing.  Because  the  evidence  points 
toward  some  primary  failure  in  the  thyroid,  it  would  be  far  more 
reasonable  and  much  less  injurious  in  guessing  at  which  extreme 
predominates,  to  administer  some  nontoxic  derivative  of  the 
thyroid.  If  then,  in  spite  of  every  attempt  to  relieve  the  needs 
for  the  production  of  energy,  the  signs  of  too  much  "drive"  upon 
the  viscera  persist  and  are  not  relieved  or  are  aggravated  by  cautious 
thyroid  feeding,  there  is  need  of  surgery. 

As  stated  previously,  the  ultimate  cause  of  the  hyperthyroid 
neuroses  seems  to  be  traceable  to  certain  pathologic  alveoli  in 
the  diseased  gland,  for  if  this  abnormal  tissue  can  all  be  removed, 
as  it  can  be  in  some  encapsulated  "toxic  adenomata,"  the  mani- 
festations of  hyperthyroidism  quickly  subside.  If  it  cannot  all 
be  removed  the  immediate  relief  seems  to  be  more  or  less  in  pro- 
portion to  the  amount  excised.  But  to  obtain  this  kind  of  a  result 
the  diseased  part  of  the  thyroid  must  l)e  excised  before  the  neuroses 
have  produced  at  least  pronounced  changes  in  the  viscera. 
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The  location  and  extent  of  the  hyperplasia  can  only  be  estimated 
by  the  consistency  and  contour  of  the  gland  and  by  the  com- 
parative size  and  apparent  vascularity  of  the  two  lobes  and  the 
isthmus.  For  surgical  purposes  these  observations  can  be  expressed 
diagrammatically  as  representing  three  types  of  hyperthyroid 
glands,  although  each  is  capable  of  transformation  into  any  of  the 
others. 

1.  The  symmetrically  enlarged  thyroid  of  even  consistency, 
vascularity  and  contour  throughout  the  entire  organ.  This  gland 
contains,  presumably,  the  hyperplastic  tissue  equally  distributed 
in  all  parts  and  is  usually  accompanied  by  the  signs  of  typical 
hyperthyroidism,  and  often  the  worst  forms  of  exophthalmic 
goiter. 

2.  The  asymmetrically  enlarged  thyroid  in  which  one  lobe  is 
greater  in  size  than  the  other  and  generally  more  dense  and  vascular, 
and  thus  can  be  more  or  less  surely  presumed  to  contain  most, 
if  not  all,  of  the  hyperplastic  tissue,  for  the  latter  contains  less 
colloid  and  more  cells  and  bloodvessels  than  the  normal  tissue. 
The  accompanying  neuroses  in  this  type  of  hyperth^Toid  gland 
are  usually  less  severe  than  in  the  first,  and  the  exophthalmos  may 
be  only  perceptible  on  the  side  of  the  enlarged  lobe. 

3.  The  thyroid  of  the  "toxic  adenoma"  type.  This  gland  may 
be  slightly  or  considerably  enlarged,  but  contains  an  evidently 
circumscribed  tumor.  The  accompanying  neuroses  are  usually 
less  severe  than  in  either  of  the  two  preceding  tA-pes  of  hyperthyroid 
glands,  and  are  seldom  accompanied  by  exophthalmos.  But  it 
is  possible  for  a  nontoxic  adenoma,  or  one  containing  no  hyper- 
plasia, to  occur  in  a  hyperplastic  thyroid  which  may  even  be  not 
noticeably  enlarged.  Furthermore,  a  comparatively  normal  thyroid 
containing  a  single  toxic  adenoma  can  develop,  usually  under 
conditions  which  force  the  patient  to  expend  much  energy,  other 
toxic  adenomata,  and  in  addition  hy|3erplasia  in  the  intervening, 
comparatively  normal  tissue. 

That  is,  almost  any  of  these  three  types  of  thyroid,  which  seem 
to  represent  the  initial  changes  in  the  gland,  can  alter  into  any 
other  and  be  accompanied  by  any  or  all  of  the  hyperthjrroid  neuroses 
or  symptoms  and  by  the  subsequent  visceral  lesions. 

Some  if  not  all  of  the  toxic  adenomata  seem  to  originate  in  a 
congestion,  presumably  to  promote  functionation,  and  then  there 
occurs  a  localized  hemorrhage.  Others  apparently  begin  like  a 
retention  cyst.  These  peculiar  alveoli,  with  their  thickened 
epithelium,  seem,  of  course,  to  represent  a  multiplication  of  the 
secreting  structure  of  the  tln-roid  with  a  corresponding  increase 
in  the  gland's  functional  activity.  Occasionally,  and  that,  too, 
without  any  treatment,  the  hyperplastic  alveoli  are  evidently 
capable,  though  slowly,  of  returning  to  the  normal.  The  recovery, 
however,  is  more  frequent  after  cutting  down  the  circulation  by 
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the  ligation  of  one  or  more  of  the  superior  or  inferior  thyroid  vessels. 
Hence  it  is  reasonable  to  belieAe  that  the  chief  stimuli  which 
cause  the  gland  to  "overact"  reach  it  through  the  blood.  The 
same  inference  can  be  drawn  from  the  congestion  of  the  organ, 
which  is  evident  during  exacerbations  of  h}T)erthyroidism.  These 
surgical  aspects  of  the  diseased  gland  can  be  readily  understood  from 
the  accompanying  rough  diagrams.     (Figs.  1,  2,  3). 

To  be  reasonably  sure  of  operative  success  all,  or  the  major  part 
of  the  hyperplastic  alveoli,  must  be  excised.  This  is  comparatively 
simple   in  the  second  and  third  tj'pes  of  diseased  gland.     The 


Fig.  1 


Fig.  2 


Fig.  3 


Fig.  1. — The  sjTnmetrically  enlarged  thjToid  of  even  consistency,  contour  and 
vascularity.  The  hyperplastic  alveoli  are  presumably  distributed  throughout  all 
parts  of  the  gland.     Ligation  of  the  four  chief  vessels  is  the  safest  and  best  operation. 

Fig.  2. — Asymmetrically  enlarged  th^Toid.  Excision  of  all  or  the  greater  part 
of  the  diseased  alveoli  jdelds  the  best  surgical  result.  But  relapse  or  recurrence  of 
hype^th^Toidism  must  be  constantly  kept  in  mind  and  prevented  by  the  right  kind 
of  thyroid  feeding. 

Fig.  3. — Thyroid  of  the  toxic  adenoma  type.  The  diseased  and  generally  encapsu- 
lated alveoli  should  be  treated  by  enucleation  of  the  tumors  and  by  ligation  of  the 
two  superior  vessels.  There  should  be  no  extensive  resection  of  simply  hypertrophied 
tissue.  Normal  alveoli  are  represented  by  the  oval  shaded  patches  in  the  thyroid; 
hyperplastic  alveoli  by  the  darker  shaded  patches  with  irregular  outline. 


removal  of  the  lobe  which  apparently  contains  all  or  most  of  the 
pathologic  tissue,  or  the  enucleation  of  a  toxic  adenoma,  fulfils 
these  surgical  indications.  But  it  is  always  wise  at  the  same  time 
to  tie  both  sui)erior  vessels,  if  only  because  of  the  unavoidable 
uncertainty  as  regards  the  extent  of  the  hyperplasia.  A\^ien, 
however,  the  goiter  is  like  Type  1,  that  is,  when  there  is  reason  to 
believe  the  hyperplasia  is  evenly  distributed  throughout  all  parts 
of  the  entire  organ,  the  problem  is  much  less  simple.  The  common 
procedure  is  to  excise  four-fifths  or  five-sixths  of  the  gland  or  to 
leave  an  amount  which  is  more  or  less  equivalent  in  size  to  that  of 
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the  normal  organ.  This  is  probably  unwise,  as  the  prognosis  for 
the  operative  result  is  uncertain,  or  at  least  more  uncertain  than 
it  should  be.  In  the  hands  of  the  average  surgeon  there  is,  in  the 
first  place,  grave  danger  of  the  acute  postoperative  toxemia;  and 
it  is  worth  noting  in  considering  the  gland's  pathologic  physiology, 
that  the  greater  the  amount  of  the  uniformly  hyperplastic  thyroid 
which  is  removed  the  greater  seems  to  be  the  danger  of  this  violent 
toxemia.  If  a  considerable  amount  of  diseased  tissue  remains, 
the  remote  result  may  be  bad  but  there  is  less  risk  of  an  immediate 
fatality.  In  the  next  place,  whether  little  or  much  hyperplastic 
tissue  remains,  to  restore  health  this  must  ultimately  become  normal. 
If  it  does  become  normal  there  must  also  apparently  be  enough 
of  the  gland  to  supply  the  required  amount  of  "drive"  or  the 
hyperthyroidism  will  recur.  There  seems  to  be  great  variations 
in  the  amount  of  thyroid  which  different  individuals  recpiire.  To 
meet  these  uncertainties  in  the  first  type  of  hyperplastic  gland, 
or  that  in  which  the  diseased  alveoli  seem  to  be  evenly  distributed 
through  the  whole  organ,  I  have  practised  in  over  four  hundred 
cases  the  ligation,  at  intervals  of  a  week  or  more,  of  first  the  two 
inferior  thyroid  vessels  and  then  the  two  superiors.  The  inferior 
arteries  can  be  reached  most  easily  by  a  three-inch  vertical  incision 
along  the  posterior  border  of  the  lower  end  of  the  sternomastoid 
muscle.  The  guide  is  the  outer  edge  of  the  scalenus  anticus. 
After  dividing  the  fascia  over  the  latter,  the  incision  is  deepened 
by  blunt  dissection  in  front  of  the  phrenic  and  behind  the  internal 
jugular  and  common  carotid.  The  inferior  thyroid  can  then  be 
readily  felt  or  seen  as  it  passes  upward  and  inward  along  the  inner 
border  of  the  scalenus  anticus.  Its  double  ligation,  without  section, 
seems  practically  all  that  is  necessar^ .  The  postoperative  pain 
is  very  slight,  but  after  the  ligation  of  the  two  sujjerior  vessels  the 
pain  and  dysphagia  are  always  quite  severe,  and  are  no  inconsider- 
able factors  in  the  following  and  inevitable  "exacerbation"  of  the 
disease.  A  week  or  ten  days  later  there  need  be  no  hesitation  in 
tying  through  the  usual  collay  incision  the  two  superior  vessels. 
This  operation  of  quadruple  ligation  is  by  no  means  ideal,  but 
experience  shows  that  it  involves  no  danger  of  [i  subsequent  atrophy 
of  the  gland  and  the  consecjuent  irremediable  myxedema. 
Es])ecially  in  the  presence  of  marked  exophthalmos,  it  involves 
much  less  i)Ostoperati\e  danger  and  much  less  risk  of  a  therapeutic 
failure  than  the  usual  extensive  excisions.  The  recovery  to  the 
normal,  or  to  the  hypothyroid  asthenia  of  convalescence,  which 
seems  to  be  the  i)rimary  disturbance,  is  usually  quite  gradual  and 
may  be  complicated  by  the  (leAcloj)ment  (jf  one  or  more  toxic  adeno- 
mata which  were  ])ossibly  unrecognizable  in  the  original  diffuse 
hyperplasia.  Tiider  these  conditions  there  will  be  need  of  a  third 
operation  to  eiuicleate  or  excise  the  more  localized  disease.     But 
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this  is  not  an  uiicoiiiiiioii  occuiTciicc  after  tlie  radical  oi)eratioiis, 
especially  when  they  are  j)reee(le(l  by  the  preliminary  ligations. 
In  all  of  these  hyperthjToid  cases,  however,  surgery  should  be 
regarded  as  only  a  part  of  the  treatment. 

After  any  operative  interference  the  persistence  of  the  symptoms 
of  too  much  visceral,  cutaneous  and  vasomotor  drive  should  be 
regarded  as  indicating  some  failure  in  the  normal  check  mechanism 
which  is  supposed  to  aid  the  thyroid  epithelium  to  retain  or  metab- 
olize the  necessary  iodin.  As  adrenal  feeding  experimentally 
increases  the  content  of  this  element  in  the  dog's  gland,  it  is 
reasonable  to  administer  by  mouth  10  to  15  drops  of  the  adrenal 
"residue"  (as  at  present  it  seems  the  most  efficient  adrenal  deriva- 
tive) every  tlu-ee  or  four  hours.  When  the  gastrointestinal  tract 
is  very  active,  the  1  gr.  tablets,  containing  in  each  10  per  cent  of 
the  adrenal  nucleoprotein  material,  are  sometimes  more  Iiel])ful. 
It  is  also  reasonable  to  add  a  very  small  amount  of  iodin,  preferably 
in  the  form  of  3  or  4  drops  of  the  official  tincture,  in  a  half-glass 
of  water  once  daily.  But  if  it  should  be  followed  by  any  swelling 
of  the  thyroid  or  by  a  feeling  of  pressm-e  or  constriction  the  dose 
of  iodin  should  be  postponed  or  stopped.  If  iodin  is  continued 
under  these  conditions  there  is  danger  of  aggravating  the  sj'mptoms. 

As  convalescence  approaches,  and  in  the  more  ideal  operations 
or  those  in  which  all  or  most  of  the  hyperplasia  has  been  excised, 
it  may  appear  within  a  few  days,  the  hyper  symptoms  change 
to  hypo,  or  too  little  drive.  There  is  pallor,  lack  of  appetite  and 
lack  of  intestinal  activity,  and  the  heart  and  respiration  become 
quiet.  The  indications  in  this  stage  then  are  those  of  the  prob- 
able original  disturbance,  or  hypothyroidism.  There  is  indicated 
thyroid  feeding,  and  the  least  "toxic"  or  the  most  commonly  helpful 
is  the  thyroid  nucleoprotein  material.  One-grain  tablets  containing 
2  per  cent  or  5  per  cent  of  this  substance  can  generally  be  gi^'en 
every  tliree  or  four  hours  and  continued  indefinitely.  Occasionally, 
especially  if  there  is  marked  inactivity  in  the  gastrointestinal 
tract,  the  tlnroid  residue  in  5  to  10  minim  doses  at  the  same 
intervals  may  prove  more  beneficial.  Experimentally,  this  prepa- 
ration is  a  most  vigorous  stimulant  for  the  gastric  and  pancreatic 
secretions.  At  the  same  time,  and  for  a  long  period,  the  patient 
should  be  relieved  from  all  conditions  which  require  expenditure 
of  energy.  But  his  or  her  thyroid  gland,  even  under  the  most 
favorable  circumstances,  should  always  be  regarded  as  "weak"  or 
prone  to  fail  in  its  "drive,"  and  so  give  rise  first  to  the  h\'pothyroid 
neuroses,  which  should  be  met  by  feeding,  preferably,  some  non- 
toxic thyroid  deri^•ative  to  prevent  the  process  from  ad\'ancing 
or  relapsing  into  the  more  serious  hyper  disturbance. 

The  acute  or  subacute  postoperative  toxemia,  which  is  generally 
regarded  as  an  exacerbation  of  the  preexisting  hyperthyroidism. 
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is  accompanied  by  a  dry  skin  and  by  nausea  and  vomiting  and 
constipation  or  signs  of  gastroenteric  failure.  If  it  lasts  long 
enough  there  is  enlargement  of  the  liver_  and  spleen  and  jaundice. 
The  rising  pulse  and  temperature  are  accompaniments  of  any 
toxemia.  The  thyroid  in  these  conditions  shows  almost  a  com- 
plete absence  of  colloid  from  the  alveoli,  which,  instead,  are  filled 
with  a  mass  of  cells  and  granular  material.  The  condition  seems, 
therefore,  to  be  one  which  is  not  the  result  of  too  nmcli  thyroid 
product  and,  clinically,  the  failure  of  the  gastrointestinal  tract 
and  probaljly  the  liver  supports  this  assumption.  For  these 
reasons  I  have  not  hesitated,  whenever  the  postoperative  course 
becomes  threatening,  to  administer  hypodermically  20  to  30  minims 
of  the  liquid  thyroid  residue  every  four  to  six  hours.*  This  treat- 
ment does  not  increase  the  pulse-rate  but  rather  lowers  it,  and 
also  the  temperature,  and  relieves  the  evident  failure  in  the 
abdominal  viscera  and  thus  seems  to  have  saved  several  of  these 
very  dangerous  cases. 

Summary.  1.  The  hypo-  and  hyj^erthyroid  conditions  are  inter- 
changealile  and  are  manifested  by  neuroses  chiefly  of  the  autonomic 
group  of  nerves. 

2.  The  hyperthyroid  neuroses  do  not  represent  a  primary  and 
vicious  overactivity  of  the  gland,  but  seem  to  develop  secondarily 
from  some  preceding  deficiency  in  the  biochemistry  either  of  the 
involuntary  nervous  system  or  of  the  thyroid. 

3.  The  hy])erthyroid  symptoms  are  traceable  to  certain"  hyper- 
plastic" alveoli  in  the  gland.  When  all,  or  the  greater  part,  of 
these  alveoli  can  be  excised  the  symptoms  quickly  subside  to 
those  of  the  initial  and  underlying  h^pothvToidism. 

4.  If  the  hyperplastic  alveoli  are  scattered  diffusely  and  evenly 
throughout  the  entire  "goiter"  the  safest  and  best  surgical  treat- 
ment is  to  ligate  first  the  two  inferior  thyroid  arteries  and  later 
the  superior  vessels. 

5.  The  convalescence  after  any  surgical  intervention  may  require 
weeks  or  months  of  treatment  with  adrenal  feeding  and  iodin  to 
support  the  "check"  upon  the  thyroid,  or  with  thyroid  feeding  in 
the  form  of  some  "nontoxic"  thyroid  derivative  to  correct  the 
j)rimary  hy]>othyroidism  and  to  prevent  its  relapse  into  the 
secondary  liyper  disturbance. 

*  The  thyroid  and  adrenal  preparations  mentioned  above  were  originally  made 
and  tested  in  the  Department  of  Experimental  Therapeutics,  Cornell  Univ.  Med. 
College.     They  can  now  be  obtained  from  Schieffelin  &  Co. 
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THE  INFLUENCE  OF  OLIGURIA  ON  NITROGEN  RETENTION  IN 

THE  BLOOD.* 

By  O.  II.  Perry  Pepper,  M.D., 

PHILADELPHIA. 

The  influence  whicli  a  marked  reduction  in  the  quantity  of  urine 
may  have  on  the  excretion  of  nitrogen,  and  so  indirectly  on  the 
level  of  nitrogen  in  the  blood,  does  not  seem  to  receive  adequate 
recognition.  The  principle  is  well  known,  but  it  has  not  been 
sufficiently  applied,  and  certain  points  which  it  seems  to  make 
clear  have  therefore  been  left  in  confusion  and  uncertainty.  It  is 
in  the  problems  of  nephritis  that  these  principles  find  their  most 
important  application. 

In  acute  nephritis,  for  example,  there  is  often  a  decrease  in 
urinary  output,  a  failure  to  excrete  sodium  chlorid  and  a  moderate 
rise  in  the  level  of  the  various  fractions  of  the  noncoagulable  pro- 
tein of  the  blood.  In  such  cases  it  is  frequently  assumed  that 
there  is  impairment  of  the  urea-excreting  function  of  the  kidney, 
as  well  as  interference  with  the  elimination  of  water  and  salt. 
Some  even  dignify  these  cases  with  the  name  "mixed  nephritis." 
When  the  evidence  is  examined,  however,  one  cannot  help  being 
impressed  by  the  fact  that  the  nitrogen  retention  may  in  some 
instances  be  the  result  solely,  or  in  large  part,  of  the  interference 
with  water  elimination  and  that  the  urea-excreting  function  of  the 
kidney  may  be  entirely  unimpaired.  If  this  view  is  accepted,  a 
number  of  apparently  contradictory  observations  become  harmo- 
nized. Let  me  review  certain  of  the  facts  touching  on  this  matter 
and  let  me  employ  urea  as  representative  of  the  group  forming 
the  noncoagulable  protein  of  the  blood. 

It  is  the  function  of  the  kidney's  to  maintain  the  normal  com- 
position of  the  blood  and  under  normal  conditions  normal  kidneys 
accomplish  this  result.  Under  abnormal  conditions,  however, 
even  normal  kidneys  may  not  be  able  to  perform  this  task  and 
may  fail  to  keep  pace  with  the  demands  made  upon  them.  For 
example,  an  unusual  formation  of  urea  may  temporarily  exceed 
the  kidneys'  excreting  capacity,  and  an  increase  in  the  blood  urea 
nitrogen  will  occur.  Such  an  unusual  increase  in  urea  content 
may  result  from  a  variety  of  causes,  such  as  excessive  protein  diet, 
rapid  destruction  of  body  protein  as  perhaps  in  certain  acute  infec- 
tions and  intoxications,  experimental  introduction  of  urea,  etc. 
It  is  obviously  a  fallacy  to  assume,  on  the  basis  of  such  an  increased 
blood  lu-ea  nitrogen  that  there  is  any  insufficiency  of  renal  func- 
tional capacity.     Other  evidence  is  required.     Furthermore,  the 

*  Read  before  the  Section  on  Medicine  of  the  College  of  Phj-sicians  of  Phila- 
delphia, March  27,  1922: 
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blood  urea  nitrogen  may  increase  simply  from  rapid  coucentratiou 
of  the  blood,  as  when  water  is  lost  to  the  body  so  rapidly  that  the 
concentration  of  urea  nitrogen  in  the  blood  rises  desi)ite  the  acti\'i- 
ties  of  normal  kidneys.  This  may  occur,  for  example,  from  diar- 
rhea, sweating  or  even  from  diuresis  of  urine  of  low  concentration. 

Even  the  normal  kidney  has  a  limit  to  the  amount  of  solids 
which  it  can  excrete  in  a  given  amount  of  urine,  and  for  urea  in 
the  human  this  maximal  concentration  is  put  down  by  Ambard' 
at  5.6  per  cent.  This  high  figure,  however,  was  only  obtained 
after  feeding  large  amounts  of  milk  casein  and  permitting  but  little 
water  intake.  MacLeod,-  alone,  apparently  puts  it  at  a  liigher 
figure,  but  it  is  possible  his  statement  is  made  in  reference  to  the 
m'ine  of  dogs.  Cushny^  says,  "These  limits  of  concentration 
appear  to  be  fixed  by  the  energy  w^hich  the  kidney  can  bring  to 
act  against  the  osmotic  resistance."  He  gives  the  upper  limit  of 
urea  concentration  in  human  urine  at  from  4  to  5  per  cent.  Up  to 
this  limit,  which,  however,  is  seldom  reached,  the  rate  of  urea 
excretion  per  unit  of  body  weight  has  been  shown  by  Austin, 
Stillman  and  Van  Slyke*  to  increase  in  the  normal  approximately 
in  a  simple  direct  proportion  to  the  blood  urea  concentration,  and 
secondly,  in  proportion  to  the  square  root  of  the  rate  of  volume 
output  of  urine  per  unit  of  body  weight  as  long  as  the  volume  rate 
remains  within  ordinary  limits.  There  is  apparently  a  limit  above 
which  a  rise  in  the  urine  volume  to  any  height  fails  to  finlher 
accelerate  urea  excretion.  Also,  there  may  be  a  limit  above  which 
a  rise  in  the  blood  urea  concentration  will  fail  to  increase  excretion. 
So  it  is  clear  that  the  rate  of  'excretion  of  urea  is  limited  by  the 
kidneys'  concentration  ability,  which  is  often  reduced  in  disease  of 
the  kidney,  and  by  the  amount  of  urine  excreted,  which  is  markedly 
reduced  in  still  other  types  of  renal  disease. 

Ambard  logically  points  out  that  if  the  concentration  maximum 
is  known,  the  least  amount  of  urine  required  to  permit  the  excre- 
tion of  any  stated  amomit  of  urea  is  also  known.  This  he  terms 
the  "volume  obligatoire."  Thus,  for  example,  if  the  level  of  urea 
production  remains  at  about  its  usual  level  of  30  gm.  per  day  the 
least  amount  of  urine  in  which  normal  kidneys  could  excrete  this 
would  be  about  500  cc. 

When  we  turn  to  the  consideration  of  nitrogenous  retention  in 
the  blood  in  kidney  diseases  we  find  at  once  that  the  various  factors 
which  may  play  a  part  in  bringing  about  an  increase  of  blood  urea 
nitrogen  are  not  clearly  differentiated  in  most  writings  of  today, 

'  Physiologic  Normale  et  Piithologique  des  Renins,  2d  edition,  Masson  &  (^ie, 
Paris,  1920. 

2  Physiology  and  Biochemistry  in  Modern  Medicine,  3d  edition,  St.  Louis,  Mosby, 
1920. 

^  Secretion  of  Urine,  London,  Longmans,  1917. 

*  Jour.  Biol.  Chem.,  1921.  46,  91. 
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nor  is  sufficient  weio;ht  placed  on  the  reduction  in  the  quantity  of 
urinary  output. 

In  acute  or  chronic  nephritis  with  edema  there  is  cjuite  constantly 
a  diminution  of  the  amount  of  urine— perhaps  due  to  factors 
leading  to  a  retention  of  water  in  the  tissues  or  to  a  failure  of  the 
kidney  to  secrete  the  water.  Such  urine  as  is  passed  is  high  colored, 
concentrated  and  shows  a  high  specific  gravity  and  usually  a  high 
concentration  of  urea  and  other  substances.  If  there  is  complete 
anuria  then  all  of  the  water,  urea  and  other  substances  which  do 
not  leave  the  body  by  other  routes  must  remain  in  the  body.  If 
the  oliguria  is  sufficiently  marked  as  to  make  it  impossible  for 
the  kidney  to  concentrate  into  it  all  the  urea  presented  to  the 
organ  for  excretion,  then  the  excess  urea  must  either  be  retained  or 
otherwise  disposed  of.  Thus  an  increase  of  blood  urea  nitrogen 
will  occur  with  perhaps  no  impairment  of  the  kidneys'  ability  to 
concentrate,  and  resulting  simply  from  a  diminished  output  of 
water  which  may  have  its  fimdamental  cause  in  tissue  retention. 

This  aspect  of  the  production  of  nitrogen  retention  was  empha- 
sized by  French  writers— Legueu,  Chabanier,  Widal,  Weill,  Ambard 
and  others— in  the  literature  just  before  the  war.  They  recognized 
two  types  of  nitrogen  retention:  The  first  with  a  less  than  maximal 
concentration  of  urea  in  the  urine;  the  second  not  dependent  on 
interference  with  the  excretion  of  urea,  but  partially,  at  least,  due 
to  the  output  of  an  insufficient  amount  of  urine.  There  has  been 
little  application  of  these  principles  to  actual  conditions. 

Thus,  for  example,  the  kidneys  normally  excrete  urea  at  a  con- 
centration of  about  2  per  cent,  and  various  workers  in  this  field, 
including  TvIacLean  and  deWesselow^  and  Weiss,''  consider  a  con- 
centration of  2  per  cent  as  indicative  of  a  fairly  efficient  urea 
excreting  function  of  the  kidney.  At  a  concentration  of  2  per 
cent  the  average  daily  output  of  urea  is  excreted  in  about  1500  cc 
of  urine  in  the  twenty-four  hours.  Now  if  for  any  reason  the 
urinary  quantity  is  reduced  to  less  than  a  third  while  the  urea 
production  remains  at  its  former  level,  then  thfe  kidney,  no  matter 
how  normal,  must  fail  to  excrete  the  whole  amount  of  urea  even 
if  a  concentration  approaching  the  maximum  of  5.6  per  cent  is 
reached.  It  is  apparent,  therefore,  that  the  oliguria  of  acute 
nepliritis  must  of  itself  sometimes  lead  to  a  failure  of  urea  excre- 
tion, due  simply  to  the  urinary  quantity  being  inadequate  to  carry 
oft'  the  amount  of  urea  produced.  This  would  be  true  even  if  the 
urea  production  were  no  greater  than  usual;  but  there  is  reason 
to  believe  that  it  may  be  considerably  increased  in  many  instances 
coincident  with  the  onset  of  the  acute  nephritis. 

With  a  failure  of  excretion  some  retention  occurs,  and  that  this 
is  usually  not  more  evident  may,  in  part,  be  due  to  its  gradual 

6  British  Jour.  Exper.  Path.,  1920,  1,  1. 
«  Jour.  Am.  Med.  Assn.,  1921,  76,  298. 
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development  and  to  the  dilution  of  the  blood  by  retained  fluid, 
and  there  may  occur  even  at  low  levels  some  compensatory  elimi- 
nation of  urea  by  bowel. 

Undoubtedly  in  many  cases  even  of  acute  nephritis  there  is  some 
direct  interference  with  nitrogen  excretion,  but  in  many  instances 
the  degree  of  retention  which  occurs  can  be  explained  simply  on 
the  disturbed  water  secretion.  Some  of  the  so-called  mixed  cases, 
supposedly  exhibiting  evidences  of  interference  with  both  water 
and  nitrogen  elimination,  can  be  ex])lained  on  this  evidence  and 
properly  classed  among  those  showing  simply  interference  with 
water  elimination. 

In  experimental  nephritis  in  animals  the  occurrence  of  an  increase 
in  the  blood  nitrogen  in  instances  with  supposedly  purely  tubular 
lesions  has  led  to  some  confusion,  for  the  nitrogen  retention  should 
perhaps  be  explained,  at  least  in  part,  on  the  oliguria  alone  and  in 
part  by  the  increased  protein  breakdown  due  to  the  toxic  agent 
employed.  For  example,  MacNider^  employs  uranium  nitrate  and 
considers  that  it  produces  in  the  dog's  kidney  an  acute  tubular 
lesion  without  degeneration  in  the  vascular  tissue.  When  such  an 
acute  tubular  injury  is  produced  in  a  dog  whose  kidney  already 
shows  a  naturally  developed  glomerulonepliropathy  with  histo- 
logically well-preserved  tubular  epithelium,  the  acute  injury  is 
expressed  by  a  rapid  reduction  in  the  elimination  of  phenolsul- 
phonephthalein  and  by  a  retention  of  blood  lU'ea  and  creatinin. 
These  animals  become  acutely  anuric  and  die,  and  the  kidneys  show 
an  early  edema  and  necrosis  of  the  tubular  epithelium  without  the 
development  of  any  acute  injury  to  the  glomeruli.  From  these 
experiments  INIacXider  concludes  that  the  inference  appears  allow- 
able, that  all  of  these  substances,  pheuolsulphonephthalein,  urea 
and  creatinin,  are  eliminated  by  the  renal  epithelium,  and  he 
concludes  that  this  and  other  evidence  tends  to  minimize  the  impor- 
tance of  the  glomerulus  as  a  functional  unit  and  to  emphasize  the 
relative  importance  of  the  tubular  epithelium. 

However,  in  the  four  protocols  given  by  MacNider  to  illustrate 
the  experiments  in  which  naturally  nephropathic  animals  were 
given  an  acute  kidney  injury  from  uranium  or  mercuric  chlorid  an 
abrupt  cut-down  in  urine  output  dates  from  the  administration 
of  the  nei)hrotoxic  agent,  and  in  the  absence  of  figures  giving  the 
urea  concentration  in  the  urine  it  is  difficult  to  say  whether  these 
protocols  indicate  any  true  impairment  of  the  urea-excreting 
function  of  the  kidney  or  whether  they  simply  show  the  results 
of  the  diminished  output  of  urine.  It  must,  however,  be  remem- 
bered that  tlie  dog  is  said  to  be  able  to  concentrate  the  urea  in  the 
urine  to  over  10  ])er  cent.  Further  investigations  along  these  lines 
are  greatly  needed. 

'  Arch.  lut.  Mud.,  1920,  26,  1. 
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On  the  otlier  hand,  tliat  the  concentration  ability  of  the  ki(hiey 
for  urea  may  be  well  preserved  in  acute  nephritis  is  well  evidenced 
by  the  figures  given  in  a  recent  article  by  llabinowitch^  concerning 
the  m-ea  concentration  test.  He  gives  his  results  in  50  cases,  of 
which  6  are  put  down  as  having  had  acute  nephritis.  Of  these 
6  cases,  1  concentrated  urea  in  the  urine  to  4.04  per  cent,  1  to  3  per 
cent  and  2  to  2.79  per  cent,  while  of  the  remaining  44  cases  of 
chronic  nephritis  only  3  showed  a  concentration  of  3  per  cent  or 
over.  The  total  amount  of  urine  for  the  twenty-four  hours  is  not 
given,  so  it  is  impossible  to  judge  whether  any  increase  in  blood  urea 
nitrogen  might  be  attributed  to  the  oliguria. 

This  aspect  of  the  matter  also  touches  upon  the  question  of  the 
interpretation  of  functional  tests.  For  instance,  there  are  certain 
cases  in  which,  with  some  nitrogen  retention,  the  phthalein  elimina- 
tion remains  high.  This  may  in  part  be  explained  by  the  greater 
concentration  ability  of  the  kidney  for  the  dye,  so  that  while  a  kidney 
may  be  able  to  excrete  a  normal  percentage  of  phthalein  in  a  very 
small  amount  of  urine,  the  rate  and  volume  of  urine  in  the  twenty- 
four  hours  will  be  too  low  for  the  kidney  to  secrete  all  the  day's  urea. 
Furthermore,  in  the  so-called  urea  concentration  test  the  amount 
of  urine  passed  must  be  sufficient  for  the  excretion  of  the  urea  admin- 
istered before  any  conclusions  concerning  the  functional  efficiency 
of  the  kidne\s  can  be  drawn  from  any  rise  in  the  blood  urea  nitrogen. 
And  it  is  to  be  remembered  that  fluids  are  stopped  for  six  to  twelve 
hours  before  the  test.  The  same  applies  to  the  use  of  any  "  formula  " 
or  index  based  upon  the  excretion  of  urea.  For  example,  Weiss 
points  out  that  in  certain  cases  of  mixed  chronic  nephritis  (nitrogen 
and  salt  and  water  retention)  the  test,  in  spite  of  distinct  clinical 
and  functional  evidences  of  nephritis,  at  times  fails  to  demonstrate 
the  degree  of  renal  inefficiency  which  he  assumes  is  present.  He 
does  not,  however,  discuss  the  possibility  that  there  may,  in  fact, 
be  little  or  no  interference  with  urea  excretion  and  that  the  reten- 
tion of  nitrogen  is  due  to  a  simple  oliguria,  although  in  one  case  of 
chronic  parenchymatous  nephritis  with  29  mg.  of  blood  urea  nitro- 
gen, there  was  a  urea  concentration  of  4.2  per  cent  in  the  urine. 
The  total  daily  output  of  urine  is  not  given,  so  that  no  conclusions 
can  be  drawn.  Nor  in  the  earlier  work  on  the  urea  concentration 
test  by  Addis  and  Watanabe^  and  MacLean  and  de  Wesselow^**  are 
figures  given  which  apply  to  the  question  in  hand. 

Prognostically  there  is,  it  would  seem,  a  considerable  difference 
in  the  significance  of  the  two  types  of  nitrogen  retention.  As  a 
rule  a  true  impairment  of  the  concentration  power  of  the  kidney  is 
a  serious  and  permanent  thing,  while,  as  is  well  known,  those  cases 
of  nephritis  with  no  other  manifestation  than  edema  often  recover 
with  little  or  no  residual  renal  damage.     If  it  is  true  that  there  are 

8  Arch.  Int.  Med.,  1921,  28,  827. 

»  Jour.  Biol.  Chem.,  1916,  28,  251.  "  Loc.  cit. 
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cases  of  acute  or  sul)acute  nephritis  in  \vhic]i  tiie  nitrogen  retention 
is  only  a  secondary  manifestation  of  tlie  water  retention,  then  these 
cases  should  have  a  better  prognosis  than  those  with  the  other  type 
of  nitrogen  retention. 

In  the  treatment  of  nephritis  an  appreciation  of  these  principles 
is  important,  for  they  supply  a  basis  for  understanding  what  can  be 
expected  of  the  kidneys  in  a  given  condition.  They  emphasize  the 
importance  of  maintaining  poljairia  when  the  concentration  ability 
is  diminished  and  of  decreasing,  if  possible,  the  urea  production  to 
an  amount  which  the  concentration  maximum  and  the  amount  of 
lU'ine,  indicate  that  the  patient  can  dispose  of.  We  can  do  little  or 
nothing  therapeutically  toward  raising  the  concentration  ability  of 
the  kidneys,  but  we  can,  by  avoiding  passive  congestion  and  body 
dehydration,  make  sure  that  the  kidneys  shall  have  every  oppor- 
tunity to  excrete  water;  and  by  reducing  the  protein  of  the  diet  and 
by  avoiding  tissue  destruction  as  far  as  i)ossible,  we  can  lower  the 
demands  placed  upon  the  nitrogen-excreting  function  of  the  kidney 
and  so  avoid  one  factor  which  undoubtedly  favors  nitrogen  retention 
in  the  \nn\y. 


PERSISTENT  LEUKOCYTOSIS  IN  THE  EARLY  STAGES 
OF  THROMBOANGHTIS  OBUTERANS. 

By  Henry  M.  Thomas,  Jr.,  M.D., 

BALTIMORE,    MD. 

The  thorough  clinical  and  pathologic  studies  of  thromboangiitis 
obliterans  made  by  Leo  Buerger  during  the  past  fifteen  years  leave 
no  doul)t  of  the  fact  that  such  a  separate  and  distinct  disease  entity 
exists.  Occurring,  as  he  has  pointed  out,  in  young  male  Jews, 
it  affects  usually  the  lower  extremities,  but  not  uncommonly  also 
the  upper,  starts  as  an  inflammation  of  the  walls  of  the  smaller 
arteries  and  veins  and  subjacent  tissues  and  more  or  less  slowly 
leads  to  tlu-ombosis  of  the  larger  arteries.  It  gives  rise  to  a  clinical 
syndrome  that  is,  as  a  rule,  definitely  characteristic. 

Commenting  upon  the  symptomatology  of  the  disease,  Buerger 
says:  "Severe  noidocalizable  shooting  pains  in  the  calf  or  foot, 
attended  with  difficulty  in  walking,  or  possibly  with  tender  calf 
muscles  with  or  without  vasomotor  symptoms,  and  coldness  in 
the  foot  with  or  without  obliteration  of  the  dorsalis  pedis  and 
posterior  tibial  pulses,  may  be  the  only  symptoms.  It  is  only 
when  we  com])are  the  history  with  its  further  clinical  course  and 
pathology,  that  we  can  relegate  certain  indefinite  signs  to  the  onset 
of  the  affection.  In  most  instances,  however,  the  patient  will 
not  seek  advice  for  such  initial  symptoms,  either  because  they 
are  not  sufficiently  severe  to  require  the  attention  of  a  physician 
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or  because  they  are  incorrectly  regarded  as  rheumatic  in  origin, 
possibly  due  to  trauma,  to  cold,  the  presence  of  flat  or  weak  feet, 
or  because  they  are  explained  on  the  basis  of  some  other  minor 
ailment." 

Recently  a  patient,  a  Jewish  physician,  consulted  Dr.  Llewellys 
F.  Barker,  stating  that  he  had  suffered  from  intermittent  pains 
in  the  legs  on  exertion,  which  he  could  convince  himself  were  symp- 
toms of  the  "physician's  usual  neurasthenia,"  were  it  not  for  the 
simidtaneous  presence  of  a  persistent  leukocytosis.  He  requested 
that  a  general  diagnostic  survey  be  made  in  the  hope  that  some- 
where in  the  bod,y  something  might  be  found  that  would  explain 
the  pains  in  the  lower  extremities  and  the  continued  leukocytosis. 
The  case  has  so  many  points  of  interest  that  at  the  suggestion  of 
Dr.  Barker  I  have  compared  it  with  other  similar  cases  in  the 
records  of  the  Johns  Hopkins  Hospital,  and  have  decided  that, 
owing  especially  to  the  persistent  leukocytosis,  it  should  be  placed 
on  record  in  the  literature. 

Case  History.  INIarried  man,  aged  forty-four  years,  white,  a 
Jewish  physician. 

Cow2^/f'/''/.  Aching  anfl  ])ain  in  the  hips  and  thighs  increasing 
to  disability  on  walking;    continuous  numbness  of  the  left  foot. 

Family  Ilisiory.  Father  died,  aged  sixty-three  years,  of  angina 
jjcctoris;  mother  died,  aged  sixty-three  years,  from  apoplexy  dur- 
ing diabetes;  one  brother  died  at  forty-five  years  from  Bright 's 
disease;  three  brothers  and  five  sisters  living  and  well.  Wife  has 
congenital  heart  disease;  two  children  living  and  well;  no  mis- 
carriages. No  history  of  tuberculosis,  of  mental  disease  or  of 
cancer  in  the  family. 

Past  History.  He  has  always  been  well,  except  for  a  fracture  of 
two  ribs  (followed  by  a  pleuritis)  in  1909,  until  the  present  illness. 
Habits:  tea  used  in  moderation;  no  alcohol;  fifteen  to  twenty 
cigarettes  a  day  for  many  years. 

Present  lUness.  The  patient  regarded  himself  as  healthy  until 
August,  1918,  when  after  eating  heartily  at  a  barbecue,  where  he 
had  also  one  drink  of  "white  lightning,"  he  awoke  at  3  a.m.  wdth 
an  excruciating  pain  and  a  sense  of  constriction  in  his  lower  chest. 
His  brother-in-law  said  that  in  this  attack  his  face  was  black, 
and  a  physician  who  saw  him  reported  that  "from  the  neck  up  he 
looked  like  a  man  with  apoplexy."  He  was  given  morphin  twice, 
three-quarters  of  a  grain  in  all.  The  physician  diagnosed  his  con- 
dition as  "angina  pectoris."  After  remaining  in  bed  for  ten  days, 
during  wdiich  he  had  slight  fever  (100°  to  101°)  and  tachycardia 
(pulse  110  to  120),  the  pain  gradually  subsided.  A  little  later  he 
consulted  Dr.  Evan  Evans,  who  had  an  electrocardiographic 
tracing  made  which  showed  auricular  fibrillation.  Dr.  Evans  also 
stated  that  there  were  evidences  of  sequelae  of  influenza  in  the  left 
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lung,  confirmed  b}'  roentgen  ray.  A  dull  ache  in  the  lower  chest 
persisted,  as  did  neuralgic  pains  in  the  left  shoulder  and  arm. 

In  April,  1921,  owing  to  a  sudden  illness  of  his  wife,  our  patient 
made  a  hiu'ried  railroad  trip  to  visit  her,  and  after  a  day  or  two 
began  to  have  severe  pains  in  his  liips  and  legs  after  exertion.  In 
four  or  five  days  these  pains  became  so  severe  that  he  could  not 
get  about  except  in  a  taxicab. 

On  returning  to  his  home  and  resting  his  condition  improved 
somewhat,  but  in  less  than  a  week  the  symptoms  underwent  exacer- 
bation. He  could  not  walk  to  the  office,  one  block  away,  with- 
out stopping  two  or  three  times  to  rest.  As  he  walked  the  "ache" 
grew  more  and  more  intense,  rising  finally  to  "real  pain."  He 
could  not  move  the  thighs,  but  was  forced  to  "swing  his 
trunk";  soon  he  felt  that  he  must  stop  and  sit  down  or  he  would 
fall  down.     As  a  matter  of  fact  he  admits  that  he  has  never  fallen. 

At  about  this  time  a  blood  examination  was  made  and  the  white 
cell  count  found  to  be  22,000  per  cmm.  Some  abscessed  teeth 
were  discovered  and  removed;  later  on  the  tonsils  were  found  to 
be  badly  infected,  and  they  were  removed  on  July  9,  1921.  After 
this  the  pains  in  his  shoulder  and  arm  entirely  disappeared,  but 
the  condition  in  the  legs  grew  steadily  worse. 

Another  white  cell  count  was  made  in  August,  1921,  and  showed 
18,000  leukocytes.  AYassermann  tests  made  b\'  two  different  men 
were  negative. 

Three  days  before  reaching  Baltimore  the  ])atient,  after  riding 
three  hours  in  an  automobile,  on  trying  to  walk  was  forced  to  sit 
down  with  his  legs  straightenea  out  before  him  no  less  than  three 
times  in  the  course  of  four  blocks.  The  pain  was,  he  stated,  excruci- 
ating. In  walking  two  blocks  from  the  hotel  to  Dr.  Barker's 
office  on  the  day  of  consultation  he  was  obliged  to  stop  now  and 
then  and  lean  against  buildings.  When  he  is  quiet  he  feels  per- 
fectly well.  He  has  tried  to  make  himself  think  that  his  symptoms 
are  all  due  to  nervousness,  but  the  persistent  leukocytosis  and  the 
severe  pains  con\ince  him  that  there  must  be  something  radicalh' 
wrong  with  him.  Libido  has  been  nuich  lessened  during  the  past 
year  and  potentia  has  been  poor,  though  ejaculatio  has  been 
normal. 

Physical  E.raniinaiton.  On  November  2,  1921  (Dr.  Norman 
B.  Cole).  Patient  is  a  man,  aged  forty-four  years,  lying  quietly, 
without  (hspnea.  He  is  ten  pounds  under  his  calculated  ideal 
weight.  Skin  normal.  Muscular  development  and  tone  fair. 
Moderate  canities,  beginning  calvities.  Contour  of  the  face  normal. 
Eyes  protrude  slightly.  There  is  a  moderate  Dalrymple  sign,  a  slight 
von  Graefe,  a  negative  Rosenbach.  Convergence  well  maintained. 
Pupils  equal  and  regular,  reacting  equally  and  promptly  to  light. 
Slight  hippus.  Scleras  moderately  injected.  Nasal  ventilation 
normal.     Dental  occlusion  largely  maintained  by  dentures  (superior 
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and  inferior) ;  considerable  retraction  of  the  gums;  recently  treated 
for  pyorrhea.  The  tongue  is  protruded  in  the  midline  without 
tremor;  it  is  moist  and  with  a  slight  }'elIowish-white  coat.  The 
right  tonsillar  fossa  is  empty  and  the  left  shows  a  small  tag  of 
tonsil.  Pharynx  negative.  External  ears  and  canals  negative. 
No  tenderness  over  paranasal  sinuses  or  mastoids.  Xo  struma.  Xo 
general  glandular  enlargement. 

Chest  well  formed.  Expansion  good  and  symmetric.  Lungs 
negative  except  for  a  few  moist  rales  in  the  lower  left  back.  Left 
border  of  cardiac  dulness  just  lateral  from  the  nijjple  line  in  the 
fifth  left  interspace  on  direct  percussion.  Apex  beat  feebly  palpable 
in  the  same  locality.  Heart  rate  96,  regular;  no  heart  murmurs; 
second  aorta  sound  slightly  louder  than  second  pulmonic.  Blood- 
pressure:  122  systolic  and  78  diastolic.  X'^o  tremor  of  the  out- 
stretched fingers.  Palms  dry  and  warm.  Radial  pulsations  equal 
and  synchronous;  radial  walls  not  palpable;  brachials  not  visible; 
temporals  not  tortuous.  Just  in  front  of  the  medial  condyle  of  the 
right  elbow  a  small  gland  is  palpable,  due  to  an  earlier  infection  of 
the  hand. 

Abdomen  normal  in  contour;  no  tenderness;  no  abnormal 
masses;  no  muscle  spasm.  Liver  and  spleen  not  palpable.  Hirci 
and  criiies  pubis  rather  sparse.  Crines  of  the  transverse  type. 
Phallus  and  gonads  normal. 

Xo  edema  of  the  shins.  Knee-jerks  equal  and  active.  Ankle- 
jerks  are  equal.  Babinski,  Gordon  and  Oppenheim  tests  negative. 
X'^o  bathyanesthesia.  Cremasteric  and  abdominal  reflexes  normal. 
Deep  reflexes  in  arms  normal.     Chvostek  sign  negative. 

Slight  external  hemorrhoids  present.  Tone  of  rectal  sphincter 
normal.     Prostate  normal. 

Xo  pulsation  can  be  felt  in  the  A.  dorsalis  pedis,  the  A.  tibialis 
posterior  or  in  the  A.  femoralis  on  either  side. 

Laboratory  Findings-  (Dr.  H.  I\L  Thomas,  Jr.).  The  blood,  the 
stomach  contents,  the  feces  and  the  urine  were  examined. 

Blood  Examinaiion.  Red  blood  cells,  5,080,000;  hemoglobin, 
85  per  cent,  Sahli;  white  blood  cells,  17,300;  color  index,  0.85, 

Differential  count  in  a  stained  smear  of  the  white  corpuscles 
showed  polymorphonuclears,  59.5  per  cent;  eosinophils,  1.5  per 
cent;  basophils,  0.5  per  cent;  small  mononuclears,  30.5  per  cent; 
large  mononuclears,  3  per  cent;  transitionals,  4  per  cent;  baso- 
philic myelocytes,  1  per  cent. 

No  poikiloc\i:osis  nor  anisoc\i:osis  of  the  red  cells.  Platelets 
normal.     Blood- Wassermann  reaction  negative. 

Analysis  of  the  Stomach  Contents.  40  cc  recovered;  free  HCl 
28  acidity  per  cent,  combined  acid  38  acidity  per  cent;  total 
acid  66  acidity  per  cent.  IVIicroscopically,  no  yeast  cells.  X^either 
Oppler-Boas  bacilli  nor  sarcinse  present. 
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Stool  Examinafion.  Dark  brown,  formed;  occult  blood,  negative; 
microscopically,  an  occasional  striated  muscle  fiber  seen.  No 
ova  or  parasites  seen. 

Examination  of  the  Urine.  Reaction  acid;  specific  gravity,  1002 
to  1025;  no  albumin;  no  sugar;  no  Bence-Jones  body.  Micro- 
scopically, negative  for  casts  and  red  blood  cells.  A  few  calcium 
oxalate  crystals  seen,  also  numerous  shreds  of  mucus.  Phenol- 
sulphonephthalein  test:  output  in  two  hours,  67  per  cent. 

Roentgen-ray  Reports  (Dr.  F.  H.  Baetjer) : 

Paranasal  Sinuses.     Frontals,  ethmoids  and  antra  clear. 

Lateral  Skvll.  Sella  of  normal  size  and  shape  and  of  the  open 
type.     Frontal  and  sphenoidal  sinuses  clear.     Calvarium  negative. 

Lumbar  Spine.  Shows  a  little  sharpening,  especially  of  the 
upper  edge  of  the  third  lumbar  vertebra,  and  there  are  slight  spurs 
on  the  crests  of  the  ilia. 

Impression  (Dr.  Baetjer):  Spine  and  scaroiliacs  practically 
negative. 

Roentgenoseopic  Report  of  Chest  and  Abdo7nen.  Heart  of  normal 
size;  slightly  globular  in  shape.  Pulsations  normal.  Aorta  not 
dilated.  Lungs  not  remarkable.  Diapliragm  smooth.  Swallowing 
normal.  INIaximal  degree  of  visceral  ptosis  and  hyperactive  gastro- 
intestinal tract. 

Orthopedic  Report  (Dr.  George  E.  Bennett).  Impression:  We  are 
at  a  loss  to  give  an  explanation  of  the  patient's  symptoms  from  a 
bone  or  joint  standpoint.  There  is  some  evidence,  however,  of 
shortening  of  the  hamstring  tendons,  but  we  believe  that  these 
changes  are  secondary  to  some  general  systemic  disturbance.  The 
back  gives  one  the  impression  that  there  may  possibly  be  an 
anomaly  of  the  fifth  lumbar,  but  this  is  not  definite. 

Laryngologic  Report  (Dr.  Harry  R.  Slack,  Jr.).  Impression: 
there  is  no  focus  of  infection  in  the  nose,  tlu'oat  or  ears  to  account 
for  an  artlu'itis. 

Neurologic  Report  (Dr.  H.  ]\I.  Thomas,  Jr).  The  patient  appears 
to  have  had  an  arthritis  in  his  shoulder,  which  was  relieved  by  hav- 
ing an  abscessed  tooth  and  the  infected  tonsils  removed;  but  since 
then  this  curious  disability  in  his  legs  has  become  worse.  The 
history  sounds  like  that  of  an  intermittent  claudication,  but  I  do 
not  remember  having  seen  a  case  in  which  the  pain  and  cramp 
were  in  the  thighs  and  not  at  all  in  the  muscles  below  the  knees. 
He  has  a  contraction  of  the  hamstring  muscles,  and  their  con- 
sistency seems  to  me  to  be  unusually  firm.  Xo  other  neurologic 
findings  were  important.  The  circulation  in  the  legs  is  certainly 
disturbed,  and  I  nuist  acknowledge  that  I  could  not  feel  the  pulses 
at  the  ankles,  or,  indeed,  in  the  femoral  arteries,  though  perhaps 
careful  search  on  repeated  examination  may  reveal  them. 

I^sychiatric  Report  (Dr.  John  R.  Oliver).     Normal  findings. 
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Dental  Report  (Dr.  II.  II.  Streett).  rartial  upper  and  lower 
dentures.  Xoiisiipi)urative  pyorrhea  with  absorption  of  alveolar 
crests  and  damage  to  central  tissues.  Radiographs  negati\'e.  Find 
nothing  to  indicate  a  focal  factor. 

Baml  Metabolism  Estimation  (Dr.  J.  T.  King,  Jr.).  The  CO2  out- 
])ut  is  3.5  per  cent  below  the  expected  for  the  patient's  age  and  sex, 
indicating  a  normal  metabolic  rate.  Resting  pulse  varied  from  NO 
to  88,  and  the  patient  took  the  test  comfortably. 

Electrocardiographic  Report  (Dr.  E.  W.  Bridgman).  Impression: 
normal  cardiac  mechanism.  Inverted  T-waves  in  the  first  two 
leads.  The  inversion  of  the  7'-\vave  in  leads  I  and  II  suggests 
either  that  there  is  a  myocardial  weakness  or  that  there  has  already 
been  administered  a  physiologic  dosage  of  digitalis. 

Poliigraphic  Tracings  (Dr.  Norman  B.  Cole).  Jugular  vein  and 
brachial  artery  yield  normal  curves. 

Diagnosis.  1.  Thromboangeitis  obliterans  with  intermittent 
claudication. 

2.  Persistent  leukocytosis  with  relative  lymphocyte  increase. 

3.  Slight  myocardiopathy  witli  history  of  auricular  fibrillation, 
but  none  now.     Slight  changes  in  electr(K.^ardiogram. 

4.  Slight  thyreopathy  with  eye  signs  and  slight  tachycardia, 
but  normal  basal  metabolic  rate. 

5.  Slight  undernutrition  (ten  pounds),  with  visceroptosis,  slight 
gastric  h\7}eracidity  and  hypermotility  of  the  gastrointestinal 
tract. 

6.  Nonsuppurative  gingivitis. 

7.  Chronic  tabagism. 

Subsequent  History.  On  November  7,  1921,  the  patient  was 
admitted  to  Johns  Hopkins  Hospital  for  further  observation. 
While  there  his  white  blood  count  was  19,400  on  Nov.  8,  1921, 
and  on  one  occasion  the  left  posterior  tibial  artery  was  felt  to 
pulsate. 

As  the  patient  w^as  to  spend  a  few  days  in  New  York,  he  was 
advised  to  see  Dr.  Leo  Buerger  and  Dr.  Emanuel  Libman  while 
there.  In  a  letter  to  Dr.  Barker,  Dr.  Libman  reported  as  follows: 
"My  opinion  is  the  same  as  yours,  namely,  that  he  is  sutt'ering  f rom 
a  thi'omboangiitic  disease  of  the  veins  and  arteries.  I  am  not 
sure  that  the  case  belongs  to  exactly  the  same  group  as  that  which 
Buerger  describes.  In  other  words,  I  am  not  sure  that  a  micro- 
scopic examination  of  fresh  lesions  would  show  the  typical  miliary 
foci  with  giant  cells  which  Buerger  considers  characteristic  of  the 
early  lesions  of  the  disease  which  he  investigated.  It  would  be 
interesting  to  know  whether  the  chest  attack,  which  he  had  some 
time  before  the  pains  in  the  lower  extremities  began,  was  due  to 
an  embolus  in  the  distribution  of  the  pulmonary  artery. 

"The  leukocytosis  is  interesting.  I  have  not  particularly  noted 
it  as  occurring  in  cases  of  Buerger's  disease.     I  have  discussed  this 
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question  with  ]  )r.  Buerger,  and  he  tells  me  that  he  has  made  no 
definite  studies  concerning  the  leukocyte  count  in  the  disease." 

A  letter  from  the  patient  dated  January  1,  1922,  states  that  on 
restriction  of  his  physical  activities,  cutting  oft  tobacco  and  perform- 
ing circulatory  gymnastics  outlined  for  him  he  has  been  doing  very 
satisfactorily.  The  leukocytosis  persists;  a  blood  count  made  soon 
after  arriving  home  at  the  end  of  November  showed  18,300  white 
blood  cells;  another  made  on  December  31,  1921,  showed  14,700. 

Discussion.  The  case  is,  it  is  believed,  one  of  thromboangiitic 
disease  of  the  arteries  and  veins  supplying  both  lower  extremities. 
The  patient  is  a  full-blooded  Jew,  born  in  the  United  States;  his 
parents  were  citizens  of  Austria-Hungary.  lie  has  smoked  cigarettes 
to  excess  for  many  years.  After  a  sudden  attack,  in  1918,  of 
auricular  fibrillation  (which  subsided)  he  was  well  until  April, 
1921,  when  he  first  became  troubled  with  severe  pains  in  the  lower 
extremities  on  walking.  It  was  then  found  that  he  had  a  white 
blood  count  of  22,000.  The  pain  in  the  legs  and  numbness  of  the 
left  foot  increased  during  the  next  seven  months  and  the  leuko- 
cytosis persisted.  The  rather  widespread  distribution  of  the 
^'ascular  disorder  with  a  comparatively  low  grade  of  cyanosis 
without  rapid  blanching  on  change  of  position  of  the  leg  left  us 
in  doubt  as  to  the  exact  diagnosis.  There  was  evidently  obstruction 
to  the  arterial  flow  in  the  vessels  of  both  lower  extremities.  Whether 
this  is  or  is  not  due  to  true  tlu-omboangiitis  obliterans  the  sub- 
sequent course  of  the  disease  alone  can  decide,  though  we  think 
it  probable. 

Arterial  tlu-ombosis  not  associated  with  any  acute  infection,  not 
associated  with  any  wasting  disease  and  not  secondary  to  syphilis 
or  arteriosclerosis  has  led  for  many  years  to  much  speculation 
as  to  the  factors  concerned  in  its  etiology.  Mendel  called  atten- 
tion to  the  susceptibility  to  a  second  attack  of  tlu-ombosis  and 
termed  the  condition  "  tlu'ombophilia."  Before  him  Erb  had  pointed 
out  the  susceptibility  of  young  male  Jews  to  dysbasia  angiosclerotica 
(or  intermittent  claudication),  and  mentioned  alcohol  and  tobacco 
as  contributory  factors.  More  recently  the  careful  and  complete 
studies  of  Leo  Buerger  have  established  the  fact  that  there  exists 
an  infectious  disease  of  unknown  etiology  which  produces  inflam- 
matory lesions  of  the  vessel  walls  and  perivascular  tissues,  and  sub- 
sequently leads  to  tlu'ombosis  with  gradual  involvement  of  the 
larger  vessels.  There  are  still  many  writers  who  disjjute  the  infec- 
tious nature  of  this  process,  whereas  others  claim  that  typhus  fever 
is  a  constant  precursor. 

As  Buerger  has  pointed  out,  the  disease  is  rarely  seen  by  the 
physician  until  its  later  stages,  since  only  in  them,  as  a  rule,  are 
the  symptoms  of  a  nature  severe  enough  to  lead  the  patient  to 
consult  a  doctor.  In  the  case  here  recorded  the  patient,  a  doctor 
himself,  was  soon  impressed  by  the  persistent  leukocytosis  and 
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proceeded  (tii  an  e.\li;msti\e  l»iit  uiisiiccessful  search  I'ora  causative 
focus  of  infection.  It  seems  now  fairly  clear  that  the  infectious 
process  in  Buerger's  disease  is  located  in  the  vessels  supplyinij; 
the  extremities;  and  it  seems  altogether  likely,  from  the  study 
of  the  case  here  rei)orted,  that  if  an  o])portunit\'  \ver(!  afl'orded  for 
study  of  the  leukocyte  count  early  in  cases  of  thromboangiitis 
obliterans  a  persistent  leukocytosis  would  be  revealed. 

In  2  of  the  other  5  cases  studied  at  the  Johns  Hopkins  Hospital 
a  positive  Wassermann  reaction  was  obtained,  and  in  1  the  disease 
had  already  existed  several  years.  The  fourth  case  had  been 
afi'ected  long  enough  to  produce  gangrene  of  a  toe,  although  sub- 
jective syTnptoms  were  noted  only  five  months  before  admission  to 
the  hospital.  The  absence  of  a  leukocytosis  in  these  atj^ical  or 
long-standing  cases  is  not,  therefore,  to  be  considered  as  evidence 
on  this  point. 

Conclusion.  A  case  is  reported  of  thromboangiitis  of  the  vessels 
supplying  the  legs,  similar  in  many  respects  to  Buerger's  disease, 
and  the  existence  in  the  patient  of  a  well-marked  and  persistent 
leukocytosis  is  emphasized.  It  would  seem  probable  that  a  leuko- 
cytosis may  be  found  to  occur  frequently  in  the  early  stages  of 
thromboangeitis  obliterans;  if  this  be  verified  the  fact  would  lend 
weight  to  Buerger's  contention  that  the  process  is  infectious  in 
nature. 
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INJURY  OF  THE  SPINAL  CORD  IN  BREECH  EXTRACTION 

AS  AN  IMPORTANT   CAUSE  OF  FETAL  DEATH  AND 

OF  PARAPLEGIA  IN  CHILDHOOD.* 

By  Bronson  Crothers,M,D. 

NEUROLOGIST   TO    CHILDREN'S   HOSPITAL,  BOSTON;    ASSISTANT   IN    NEUROLOGY,  AND    IN 
PEDIATRICS  HARVARD    MEDICAL    SCHOOL,    BOSTON,    MASS. 

I.  Introduction.  Injuries  of  the  spinal  cord,  or  of  the  ^•erteb^al 
column,  due  to  breech  extraction,  are  frequently  discovered  by 
pathologists.  On  the  other  hand,  such  injuries  are  rarely  reported 
by  obstetricians,  and  disability  from  such  accidents  is  rarely  recog- 
nized by  those  who  see  older  children. 

The  obvious  inference  is  that  serious  damage  to  the  spinal  cord 
during  delivery  is  inconsistent  with  prolonged  life. 

From  a  theoretic  standpoint  any  such  conclusion  is  most  sur- 
prising for  several  reasons.  In  the  laboratory  young  animals  survive 
cord  transection  with  great  regularity  and  for  indefinite  periods, 
and  on  the  whole  show  less  evidence  of  shock  than  adults  of  the 
same  species. 

Babies  frequently  survive  the  severe  operations  necessitated 
by  spina  bifida  and  often  live  for  long  periods,  even  if  the  operation 
involves  destruction  of  a  considerable  portion  of  the  cord. 

Many  soldiers  lived  for  indefinite  periods  after  receiving  wounds 
which,  in  addition  to  severing  the  cord,  injured  the  lung. 

It  seems  as  if  some  peculiarly  fatal  factor  must  be  involved  if  the 
general  impression  that  obstetric  cord  injury  is  inconsistent  with 
prolonged  life  is  well  founded,  yet  it  is  hard  to  see  what  it  can  be. 

One  of  the  most  obvious  explanations  is  that  the  injury  to  the 
cord  is  always  high  enough  to  involve  the  medulla  or  the  phrenic 
nerves.  This  theory  is  untenable,  because  there  is  considerable 
reliable  pathologic  and  clinical  evidence  against  it. 

*  Read  in  abstract  before  the  December,  192] ,  Meeting  of  the  New  England  Pedia- 
tric Society. 


CKOTHERS:   INJURY   OF   THE   SPINAL   CORD  95 

It  is  also  conceivable  that  trauma  to  the  cord  is  ahvays 
accompanied  by  such  severe  injury  to  the  spine  and  muscles  that 
babies  almost  inevitably  perish  from  traumatic  shock.  A  very 
casual  study  of  the  spinal  coliunn  at  birth  suggests  that  this  is 
an  unlikely  explanation,  as  the  infantile  vertebra^  have  no  such 
elaborate  interlocking  bony  processes  as  those  seen  in  adult  spinal 
columns.  Furthermore,  there  is  good  reason  to  believe  that  babies, 
during  a  period  of  several  years,  can  suffer  severe  cord  injuries  with- 
out serious  shock  or  gross  damage  to  the  spine. 

If  no  adequate  reasons  exists  for  believing  that  all  babies  with 
traumatic  cord  lesions  die  early,  and  if  such  injuries  can  be  shown 
to  be  common,  it  is  reasonable  to  suppose  that  some  of  them  sur- 
vive and  are  not  properly  classified. 

These  theoretic  considerations  are  of  absolutely  no  interest 
unless  it  can  be  proved  that  a  fair  number  of  such  cases  are  now 
living  with  definite  signs  which  can  be  logically  referred  to  accidents 
during  breech  deliveries. 

Before  reporting  cases  it  is  necessary  to  review,  very  briefly, 
certain  papers  in  order  to  show  the  development  of  the  present 
standards  of  diagnosis  of  severe  cord  injuries  and  to  consider  a 
few  studies  of  obstetric  traumata. 

II.  Bastian's  Law.  Up  to  1890,  as  Riddoch  points  out,  clinicians 
were  observing  with  interest  and  understanding  the  spectacular 
experiments  of  physiologists  on  "  spinal "  animals.  Very  generally 
they  accepted  the  obvious  conclusion  that  reflex  activity  might 
be  expected  below  the  level  of  a  cord  transection  in  man.  In  that 
year  Bastian,  apparently  exasperated  by  the  tendency  to  draw 
conclusions  from  the  study  of  laboratory  animals  and  to  apply 
these  conclusions  to  man,  collected  a  number  of  cases  and  over- 
whelmed the  clinicians  who  were  influenced  by  laboratory  results. 
His  observations,  more  or  less  misinterpreted  and  misquoted,  led 
to  very  general  acceptance  of  the  theory  that  reflex  acti\ity  was 
practically  negligible  below  the  level  of  cord  transection  in  man. 
Even  Sherrington  apparently  accepted  this  point  of  view. 

This  polemic  paper  of  Bastian's,  destined  to  exert  a  profound 
influence  on  neurologic  progress  for  a  quarter  of  a  century,  begins 
with   the  following  statement: 

"The  physiologist,  by  reason  of  his  observation  on  certain  of  the 
lower  animals,  seems  to  have  instilled  into  the  minds  of  clinical 
observers  the  notion  that  when  the  spinal  cord  is  absolutely  cut 
off  from  communication  with  the  encephalon  the  reflexes  dependent 
on  the  spinal  cord  below  the  point  of  section  will,  in  the  course  of 
a  very  short  time— that  is,  as  soon  as  the  immediate  effects  of 
shock  resulting  from  the  operation  have  subsided— exhibit  them- 
selves in  an  exaggerated  manner." 

He  follows  this  belligerent  opening  with  reports  of  cases  of  cord 
transection,  most  of  whom  died  within  a  few  days  or  dragged  out 
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prolonged  existences  inade  miserable  by  bed-sores  or  cancer.  There 
is  no  reason  to  donbt  the  accuracy  of  Bastian's  observations, 
though  the  following  extracts  from  his  case  records  show  his  state 
of  mind  and  incidentally  reinforce  the  present  standards  of  diag- 
nosis. 

Among  the  records  is  one  from  a  colleague.  The  patient  "died 
of  exliaustion  in  connection  w-ith  bed-sores  and  bladder  troubles." 
The  record  shows  that  although  knee-jerks  had  been  absent  and 
anesthesia  present  for  a  month,  "involuntary  contractions  of  the 
legs,  causing  them  to  be  completely  flexed,  are  more  marked  — 
they  move  at  the  least  irritation  of  the  skin."  In  another  case, 
wdiere  a  fracture-dislocation  at  the  sixth  cervical  vertebra  caused 
the  lesion,  the  report  by  Tooth  shows  that  on  the  twentieth  day 
sole  reflexes  were  present  and  a  feeble  knee-jerk  was  obtained. 
Postmortem  examination  proved  the  lesion  to  be  a  practically 
complete  transection.  In  regard  to  this  case  Bastian  observes: 
"This  is  not  a  very  conclusive  case,  I  merely  quote  it  for  what  it 
is  worth,  it  at  least  suffices  to  show  that  there  was  no  exaggeration 
of  reflexes." 

Largely  as  a  result  of  this  paper,  supported  by  another  by  Bowdby 
in  the  same  year,  clinicians  for  twenty-seven  years  have  taught 
that  cord  lesions  in  man  did  not  allow  reflex  activity  at  all  compar- 
able with  that  observed  in  animals  similarly  injured.  As  generally 
understood,  Bastian's  law  is  as  follows: 

High  thoracic  or  cervical  transections  produce  paralysis  of  the 
legs  and  abdominal  muscles  and  anesthesia  and  loss  of  tendon-jerks. 
The  bladder  is  at  flrst  atonic,  but  later  empties  itself  partially. 
That  is,  transections  in  man  cause,  essentially,  flaccid  paralysis 
and  incontinence  of  urine. 

It  is  clear  enough,  on  careful  reading  of  Bastian's  paper,  that 
nothing  in  the  case  reports,  or  in  his  own  conclusions,  justifies  the 
statement  that  permanent  flaccidity  always  follows  cord  tran- 
sections in  human  beings.  In  fact,  there  are  numerous  contra- 
dictions to  any  such  assertion.  But  the  tradition  was  started 
and,  in  sjnte  of  sporadic  protests,  it  was  generally  accepted.  As 
a  result  the  diagnosis  of  cord  transection  is  not  made,  as  a  rule, 
in  the  presence  of  reflex  activity  of  the  legs. 

III.  Study  of  Cord  Transection,s  Due  to  War  Wounds.  The  work 
of  Head  and  liiddoch  forces  an  absolute  abandonment  of  the  so- 
called  Bastian 's  law.  These  writers  were  able  to  study  the  results 
of  lesions  produced  cleanly  and  suddenly  in  young  men,  who  were 
at  once  picked  up  and  cared  for  under  practically  ideal  scientific 
conditions.  Riddoch  states  that  "any  light  that  has  been  thrown 
on  the  innat(^  functions  of  tlie  cord  is  due  not  only  to  the  unique 
cases  at  our  disposal  but  principally  to  the  attitude  of  mind  induced 
by  the  moinmiental  work  of  Sherrington." 

The  cases  thus  obs(T\'ed  are  all  entirely  conx  incing,  as  the  degree 
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of  damage  to  the  cord  was  observed  at  operation  or  jiostiiiortem 
and  the  clinical  notes  were  made  by  accurate  observers.  There- 
fore the  results  may  be  taken  as  conclusive.  In  iiealthy  men 
cord  lesions  amounting  to  high  physiologic  transections  cause  the 
following  signs: 

First  Stdcjc.  Mu--cular  tiacridity  with  toneless  skeletal  nniscles, 
anesthesia,  dry,  easily  damaged  skin  and  retention  of  urine  and 
feces. 

Second  Stage.  After  a  few  weeks  reflexes  appear.  At  first 
nocuous  stimulation  of  the  soles  causes  various  toe  movements. 
Later  a  variety  of  flexor  responses  can  be  elicited  by  stimulation 
of  any  part  of  the  leg  or  lower  abdomen.  With  se\ere  stimulation 
both  legs  and  recti  abdominis  share  in  a  vigorous  mass  reflex,  which 
is  accompanied  by  evacuation  of  the  bladder.  The  easy  elicitation 
of  this  mass  reflex,  accompanied  by  sweating,  from  stimulation 
of  the  legs  or  abdomen  is  characteristic  of  the  stage  of  reflex  activity. 
Tendon-jerks  and  other  signs  of  extensor  excitability  are  later 
signs.  The  bladder  becomes  "automatic,"  emptying  itself  at 
definite  degrees  of  pressure  without  other  stimulation,  or  at  lower 
pressures  when  the  mass  reflex  is  evoked.  In  adults  a  definite 
coitus  reflex  can  be  obtained  on  genital  stimulation. 

Third  Stage.  If  sepsis  of  serious  importance  supervenes,  the 
reflex  activity  subsides  or  even  disappears  and  sometimes  never 
returns.  Obviously  sepsis  occurring  prior  to  the  second  stage  may 
prevent  the  occurrence  of  reflex  activity  of  any  kind. 

Naturally,  Bastian,  working  with  cases  complicated  by  sepsis 
or  malignant  tumors,  saw  few  evidences  of  reflex  activity.  Further 
he  apparently  started  with  distrust  of  the  physiologist  deep  in  his 
being.  Head  and  Riddoch,  profoundly  impressed  by  physiologic 
data,  had  an  opportunity  to  work  with  men  whose  wounds  practi- 
cally duplicated  laboratory  lesions.  Their  results  confirm  the  physi- 
ologic workers  while  explaining  the  results  of  Bastian. 

lY.  Obstetric  Cord  Lesions.  Bruns  cjuotes  C.  Ruge  as  authority 
for  the  statement  that  injury  of  the  vertebral  column  was  found 
in  8  out  of  64  babies  dying  during  or  after  breech  deliveries.  I 
have  not  been  able  to  find  Ruge's  original  paper.  However, 
Warwick,  who  has  published  reports  on  a  series  of  autopsies  on 
the  newborn,  states  that  all  cases  of  vertebral  damage  in  her  series 
were  accompanied  by  cord  laceration,  so  it  seems  fair  to  assume 
that  serious  cord  injuries  may  have  been  present  in  Ruge 's  cases. 
In  1.36  infants  in  whom  the  central  nervous  system  was  examined 
Warwick  discovered  cord  injury  in  3.  If,  as  seems  probable  on 
clinical  grounds,  this  injury  occurs  almost  exclusively  with  breech 
extractions,  Warwick's  figures  show  a  very  high  proportion  of 
such  injuries,  as  not  over  10  of  her  cases  were  likely  to  have  been 
breech  deli^■eries.*     Moreover,  as  her  series  is  made  up  of  cases 

*  In  a  personal  communicatioii  Warwick  states  that  the  three  cord  injuries  occurred 
in  babies  deUvered  by  version. 
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of  all  sorts,  worked  up  by  different  people,  it  is  entirely  possible 
that  the  whole  cord  was  not  examined  in  every  case.  The  fact 
that  all  her  cases  had  cervical  lesions  suggests  the  same  possibility. 

The  most  striking  article  is  one  by  Stoltzenburg  pul)lished  in 
1911.  This  observer  found  gross  lesions  of  the  spinal  column  in 
9  out  of  75  babies  dying  of  asphyxia,  8  followed  breech  extraction. 
In  other  words,  over  10  per  cent  of  the  "asphyxial"  deaths  in  her 
series  followed  injury  of  the  spinal  column  during  breech  extraction. 
The  cords  showed  no  gross  evidence  of  laceration. 

In  one  large  obstetrical  clinic  in  this  country  similar  findings  are 
common,  though  published  reports  are  not  at  present  available. 

Clinically  the  evidence  is  definite  enough  that  paralysis  due  to 
cord  transection  at  birth  has  long  been  known.  In  a  recent  article 
Kooy  reviewed  the  literature  and  reported  that,  except  for  his 
own  case,  he  found  no  record  of  any  child  surviving  severe  cord 
injury  more  than  six  months.  His  own  case  lived  nine  years, 
with  almost  complete  anesthesia,  incontinence  of  urine  and  feces 
and  spasticity  of  the  legs.  The  lesion  was  attributed  to  violence 
incident  to  a  very  difficult  version  and  extraction.  The  path- 
ologic examination  showed  a  low  thoracic  lesion  with  one  central 
pyramidal  tract  still  intact. 

Burr  recently  reported  2  cases,  1  confirmed  by  autopsy.  Both 
babies  were  born  by  breech  extraction  and  both  died  within  five 
months.  One  showed  reflex  activity  on  pinprick  but  no  tendon 
reflexes.  The  autopsy  in  this  case  showed  that  the  cord  was  a 
mere  fibrous  band  between  the  fourth  cervical  and  first  thoracic 
segments.  The  other  child  shoNved  anesthesia  and  flaccid  paralysis 
suggesting  a  complete  cervical  transection.  No  reflexes  were 
obtained. 

Beevor  reports  a  l)aby,  born  by  a  difficult  breech  extraction,  who 
showed  paralysis  of  the  muscles  of  one  arm,  and  of  the  chest, 
abdomen  and  legs.  Anesthesia  corresponded.  At  autopsy  evi- 
dence of  fracture-dislocation  of  the  third  cervical  ^'ertebra  was 
found,  and  below  the  level  of  the  lesion,  practically  complete 
destruction  of  the  cord,  presumably  as  a  result  of  hemorrhage  and 
fibrous  tissue  formation. 

Friedman,  in  an  analysis  of  2000  cases  seen  in  the  neurologic 
service  at  the  Children's  Hospital,  Boston,  found  only  1  diag- 
nosed as  cord  injury  due  to  dystocia.  His  case  showed  flaccid 
paralysis  and  anesthesia.  Again  a  history  of  breech  extraction 
was  obtained. 

From  this  cursory  review  of  the  literature  several  conclusions 
can  ])e  drawn:  In  the  first  place  cord  lesions,  as  a  consequence  of 
breech  extractions,  are  not  infrequent.  Second,  they  are  usually 
recognized  only  when  accompanied  by  flaccid  paralysis  and  anes- 
thesia—that is,  when  the  clinical  i)icture  conforms  to  the  so-called 
Bastian's  law.     Third,  in  the  reported  cases  the  babies  almost 
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invariably  died  after  a  few  weeks  or,  at  most,  a  few  iiioiitlis  of 
life.  Fourth,  in  the  light  of  the  work  of  Head  and  iiiddoeh  it 
seems  entirely  likely  that  such  babies  will  show  liigh  degrees  of 
reflex  excitability  pro\'ided  the  lesion  is  not  high  enough  to  involve 
the  medulla  or  the  phrenic  nerves  or  low  enough  to  destroy  the 
lumbar  enlargement.  The  routine  care  of  a  baby  providers  clean- 
liness and  reasonable  freedom  from  chance  infection.  Under 
these  favorable  circumstances  indefinite  existence  seems  quite 
possible. 

CASE  REPORTS. 

Case  1.— Obstetric  Lesion  ivith  Widespread  Cord  Destruction. 
No  Reflex  Actirity.  J,  B.,  a  male  baby,  two  weeks  of  age,  was 
seen  in  the  neurological  out-patient  department  in  November, 
1920. 

The  mother  had  had  several  children  without  any  trouble. 
This  baby  was  delivered  by  a  thoroughly  competent  doctor,  who 
referred  the  case  with  a  note  giving  the  following  history:  The 
cliild  presented  by  the  breech.  Great  difficulty  was  occasioned 
by  the  extension  of  the  right  arm.  During  the  manipulation 
necessary  to  free  this  the  child  became  weak  and  rapid  extraction, 
with  considerable  force,  was  necessary.  Asphyxia  required  atten- 
tion. For  the  next  few  days  he  showed  tension  at  the  fontanelle 
and  strabismus,  and  he  had  convulsions.  These  signs  cleared  up, 
leaving  paralysis  as  at  entrance. 

WTien  I  first  saw  him  he  was  in  a  wretched  condition.  His 
skin  w^as  dry  and  he  w^as  nursing  poorly.  His  right  arm  was  hang- 
ing at  his  side  with  inward  rotation  at  the  shoulder,  extension  at 
the  elbow  pronation  and  flexion  at  the  wrist  and  tight  flexion  of 
the  fingers.  Feeble  motions  at  the  wrist  and  of  the  fingers  were 
possible.  Deviation  of  the  hand  to  the  ulnar  side  was  apparently 
due  to  weakness  of  the  supinator  longus. 

No  signs  suggested  cranial  nerve  lesions,  the  pupils  were  equal 
and  reacted,  the  fontanelle  was  level  and  the  left  arm  appeared 
normal. 

The  remainder  of  the  body  showed  flaccid  paralysis  of  the 
abdominal  muscles  and  of  both  legs. 

Urine  dribbled  from  the  urethra,  pressure  on  the  abdomen  caused 
evacuation  of  the  bowels  and  a  free  flow  of  urine.  Sensation  was 
as  shown  in  the  chart.  The  black  area  (on  the  accompanying  chart) 
was  absolutely  anesthetic,  the  shaded  area  more  doubtful,  but 
almost  certainly  involved. 

A  tentative  diagnosis  of  hemorrhage  into  the  cord  as  a  result 
of  avulsion  of  some  of  the  upper  roots  of  the  brachial  plexus  was 
made.  Roentgen-ray  study  showed  no  evidence  of  dislocation 
or  fracture.  Lumbar  puncture  showed  cloudy  yellow  fluid  under 
slight  pressiu-e.  Unfortunately  no  manometer  was  used  but  the 
sinking  of  the  fontanelle,  as  fluid  flowed  from  the  needle,  apparently 
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ruled  out  ohstriictiou  at  the  site  of  injury.  Microscopically 
abundant  changed  red  cells  were  found. 

The  question  of  surgical  intervention  was  considered.  The 
possibility  of  relie\'ing  pressure  by  laminectomy  did  not  seem 
worth  taking  risks  for,  as  lumbar  puncture  had  demonstrated  that 
there  was  no  obstruction  to  the  flow  of  fluid  past  the  point  of 
injury. 

Since  entrance  to  the  department  tlie  condition  of  the  baby  has 
not  improved  appreciably.  The  bladder  and  rectum  became,  at  six- 
weeks,  "  automatic."  Absolutely  no  other  evidence  of  reflex  activity 
has  occurred  in  twelve  months.  The  arm  is  slowly  improving 
with  fairly  free  motion  at  the  fingers,  the  wrist  and  the  elbow,  but 
inward  rotation  and  pronation  persist  as  in  ordinary  obstetric 
paralysis,  due  to  plexus  injury.     The  skin  is  still  dry  but  intact. 

The  abdomen  and  legs  show  extreme  muscle  atrophy.  Anesthesia 
is  as  at  entrance. 

Comment.  The  lesion  here  is  obviously  one  of  the  cord.  l\)ssibly 
two  lesions  exist,  one  of  the  plexus  and  one  of  the  cord.  The  type 
of  arm  palsy,  with  the  equal  pupils,  rather  suggests  a  peripheral 
origin  for  the  arm  paralysis.  To  me  a  more  logical  explanation  is 
that  avulsion  of  some  of  the  cervical  roots  caused  a  hematomyelia, 
which  resulted  in  an  almost  complete  destruction  of  the  lower 
thoracic  and  lumbar  cord.  Such  a  lesion  would  explain  the  strik- 
ing and  persistent  flaccidity  of  the  abdomen  and  legs.  Beevor's 
case,  quoted  above,  showed  a  quite  com])arable  pathologic  and 
clinical  condition. 

Treatment  is  of  course  purel\  negative.  It  is  interesting,  how- 
ever, that  no  catheter  was  necessary  in  this  or  in  subsequent  cases. 

Prognosis  is  entirely  hopeless,  as  far  r  i  I  can  see. 

Case  11.— Ob.siftric  Transi'dion  with  Ucjlr.r  Actinfi/.  F.  Y.,  a 
girl  of  three  years,  was  transferred  to  the  neurological  department 
from  the  clinic  of  the  Harvard  Infantile  Paralysis  Commission, 
to  which  she  had  been  referred  by  her  physician. 

She  was  the  fourth  child.  Five  years  l)ef()re  her  l)irth  her  mother 
had  infantile  paralysis  involving  one  leg.  Delivery  at  eight  months 
was  required  as  a  result  of  nephritis  in  the  mother.  A  dithcult 
accouchement  force  was  done  and  considerable  difUculty  was 
encountered  in  the  version  and  extraction  of  the  child.  For  weeks 
the  baby  was  very  ill  and  was  not  expected  to  Vixe  from  day  to 
day.  Gradually  she  gained  strength  and  seemed  to  thrive,  but 
has  never  sat  up  or  attempted  to  stand.  She  has  never  been 
conscious  of  movements  of  the  bowels  or  emptying  of  the  bladder. 
She  has  never  had  any  serious  acute  illness. 

When  she  entered  the  neurological  out-patient  department 
May  9,  1921,  the  physical  examination  was  as  follows: 

She   was   a   cheerful,   intelligent   child,   lying  comfortably   with 
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legs  abducted  and  semiflexed  at  hips,  partly  flexed  at  knees  and 
extended  at  ankles.  The  upper  extremities  and  head  and  chest 
were  normal  throughout.  The  abdomen  was  moderately  dis- 
tended and  the  muscles  of  the  abdominal  wall  were  flaccid.  No 
voluntary  movements  were  seen  below  chest.  Development  of 
legs  was  normal.     The  skin  was  clear  and  moist. 

Reflexes  were  as  follows:  knee-jerks  were  difficult  to  get  and 
when  obtained  were  atypical,  as  the  adductors  contracted  strongly 
and  the  quadriceps  only  slightly.  They  were  the  same  on  the 
two  sides.  Ankle-jerks  were  very  much  more  lively  than  the 
knee-jerks.  Attempts  to  obtain  clonus  led  to  curious  responses. 
Occasional  typical  sustained  ankle  or  patellar  clonus  was  elicited 
in  the  usual  way.  Irritation  of  the  skin  o^er  any  part  of  either 
leg  or  just  above  the  symphysis  led  to  clonus  of  the  whole  lower 
extremity,  sometimes  spreading  across  and  involving  the  opposite 
side.  This  manifestation  was  usually  followed  on  further  stimu- 
lation by  abrupt  strong  flexion  reflexes,  including  urination. 

Stroking  or  gentle  pressure  on  the  sole  of  the  foot  caused 
Babinski  's  phenomenon  and  occasionally  strong  extension  suggesting 
the  extensor  thrust  in  laboratory  animals.  Chaddock's,  Gordon's 
and  Oppenheim's  reflexes  were  present. 

Definite  flushing  of  the  skin  on  stroking  was  present,  ending 
sharply  at  the  upper  border  of  anesthesia. 

Roentgen  rays  of  the  spine  were  negative. 

No  important  changes  have  taken  place  since  she  was  first  seen. 

Comment.  This  child  shows  anesthesia  and  absence  of  volun- 
tary motion  below  the  chest,  corresponding  with  the  signs  to  be 
expected  from  a  severe  lesion  at  the  seventh  dorsal  segment.  The 
flaccid  paralysis  of  the  recti  abdominis  suggests  that  several  seg- 
ments are  almost  completely  destroyed.  The  legs  show  lively 
reflex  activities,  chief  among  which  are  the  flexion  reflex  as  des- 
cribed by  Head  and  Riddoch  and  extensor  phenomena  suggesting 
the  extensor  thrust  of  the  spinal  animal.  Vasomotor  disturbances 
and  the  automatic  bladder  and  rectum  conform  to  the  picture  of 
transverse  lesions  as  now  understood.  The  prominent  extensor 
phenomena  suggest  that  the  lesion  may  not  be  absolutely  complete. 

Obstetrical  injury  can  be  assumed  in  view  of  the  history  of  the 
difficult  extraction  of  a  premature  baby. 

Prognosis  as  to  the  restoration  of  functional  communication 
with  the  brain  seems  hopeless.  Later  on,  orthopedic  apparatus 
may  possibly  be  fitted  which  may  make  some  locomotion  possible. 

(This  child  was  again  seen  in  May  of  1922.  At  that  time 
there  was  slight  but  definite  sensation  over  legs  and  abdomen. 
Orthopedic  apparatus  was  fitted  and  muscle  training  begun.  After 
a  few  weeks  definite  voluntary  movements  appeared.  The  child  in 
October  walks  with  apparatus  and  support  though  all  motions  are 
very  slight.     However,  enough  motion  and  sensation  are  evident 
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to  ^A•a^^ant  hope  of  some  functional  recovery  after  four  years  of 
anesthesia  and  paralysis.  There  is  also  consciousness  of  sphincters 
though  no  real  control  has  been  obtained.) 

Case  111.— Obstetric  Transection  with  Reflex  Activities.  E.  T,, 
a  girl,  born  February  9,  1919,  was  seen  in  February  1921,  and 
repeatedly  since  then. 

She  is  the  only  child  of  healthy  parents,  born  with  great  dif- 
ficulty, with  forceps  to  the  after-coming  head.  No  asph\rxia  or 
convulsions  followed.  For  a  few  months  she  was  very  weak, 
moved  very  little  and  was  not  expected  to  live.  Then  she  seemed 
to  thrive,  except  for  the  fact  that  she  could  not  sit  alone  until  over 
a  year  old,  and  has  never  attempted  to  stand.  According  to  the 
mother  she  controls  her  rectal  sphincter  but  not  her  bladder. 

When  I  saw  her  first  she  was  a  very  cheerful,  active  child  as  far 
as  head,  chest  and  arms  went.  Below  the  line  shown  in  the  chart 
she  was  absolutely  a  reflex  mechanism.  Anesthesia  was  complete. 
On  the  left  she  retained  control  of  the  upper  segments  of  the  rectus 
abdominis.  The  rest  of  the  abdominal  wall  was  flaccid  and  with- 
out reflexes.  The  back  showed  marked  weakness  below  the  ribs 
and  she  tended  to  slip  forward  unless  supported. 

The  legs  were  in  semiflexion  at  hip,  knee  and  ankle.  Reflexes 
were  as  follows:  knee-jerks  and  ankle-jerks  present— not  active. 
No  clonus.  Babinski  and  associated  phenomena  present.  Painful 
stimulation  caused  active,  quick  flexion  of  hip,  knee,  ankle  and 
toes,  with  inconstant  urination.  The  receptive  field  for  this 
reflex  extended  over  both  legs  and  for  a  short  distance  above  the 
symphysis.  By  gentle,  steady  pressure  occasional  typical  extensor 
thrusts  could  be  elicited. 

In  general  the  muscles  showing  these  reflex  activities  were  not 
spastic— in  fact,  they  gave  the  impression  of  flaccid ity  when  not 
active.  While  under  observation  in  the  wards  the  child  showed 
no  signs  that  she  was  conscious  of  reflex  activities  or  of  urination 
or  defecation,  and  she  was  not  in  any  way  upset  by  lumbar  puncture, 
which  showed  no  abnormality  of  fluid  or  pressure. 

Attempts  to  measure  the  activities  of  the  bladder,  after  the 
method  of  Head  and  Riddoch,  failed,  as  the  child  urinated  at  once 
when  the  catheter  was  introduced.  Genital  manipulation  caused 
an  extreme  flexion  response. 

Flushing  of  the  skin  below  the  level  of  anesthesia  was  marked. 
The  skin  was  soft  and  moist. 

The  development  of  the  legs  was  normal.  Roentgen  rays  showed 
no  abnormality  of  the  spine. 

Comment.  This  child  shows  a  picture  of  reflex  activity  practi- 
cally identical  with  that  seen  in  laboratory  animals  and  one  that 
is  quite  C()mj)arablc  to  that  described  in  man.  The  lesion  is  prob- 
ablv  due  to  lu'inorrhagic  softening  of  the  cord  over  several  of  the 


CROTHERS:    INJURY    OF   THE   SPINAL   CORD  10:5 

lower  tlioracic  segments,  and  presumably  is  the  result  of  manip- 
ulations during  delivery. 

The  mother  of  this  child  had  been  assured  that  the  appearance 
of  reflexes  meant  later  control  of  muscles.  Of  course,  this  prog- 
nosis is  not  justified.  In  fact  it  is  entirely  likely  that  any  severe 
infectious  disease  will  result  in  loss  of  activity. 

Fitting  of  orthopedic  apparatus  may  allow  a  certain  amount  of 
activity  later. 

Case  1Y.— Obstetric  Transections  with  Reflex  Activity.  M.  P., 
a  boy  of  thirteen  months,  was  brought  to  the  hospital  in  May, 
1921,  because  he  could  not  walk  or  sit  up.  He  has  been  followed 
in  the  out-patient  department  since  entrance. 

He  was  the  first  child  of  healthy  parents.  A  friend  of  the  mother, 
who  helped  at  the  delivery,  gave  the  following  account  of  the  pro- 
cedure: The  mother  was  etherized  and  the  doctor  started  on  a 
breech  extraction.  Four  people  held  the  mother  in  bed  while  the 
operator,  with  his  feet  braced  against  the  side  of  the  bed,  pulled. 
Suddenly,  he  said,  "Something  broke."  Immediately  after- 
ward the  child  was  born,  apparently  dead,  but  after  a  few  hours, 
without  efforts  at  resuscitation,  he  began  to  cry.  For  the  next 
week  he  seemed  likely  to  die  at  any  moment,  but  gradually  began 
to  nurse  well.  Since  then  he  has  done  well,  except  for  inability 
to  sit  up.  No  definite  bladder  or  rectal  disturbances  have  been 
noticed.  The  legs  are  said  to  have  shown  movement  for  many 
months. 

Physical  examination  shows  a  well-nourished,  evenly  developed 
baby,  perfectly  comfortable,  lying  with  legs  extended.  The  head 
and  arms  seem  normal  and  the  chest  muscles  of  respiration  seem 
to  be  acting  normally.  The  abdomen  is  protuberant.  No  vol- 
imtary  motion  noticed  in  the  legs. 

Sensory  examinations  shows  anesthesia  below  the  nipple  line. 

No  vasomotor  changes  are  obvious.    The  skin  is  clear  and  moist. 

The  abdominal  and  lower  back  muscles  are  flaccid  and  without 
reflexes.  The  muscles  of  the  legs  are  relaxed  and  passive  motion 
shows  no  evidence  of  spasticity  or  contractures.  Both  legs  show 
definite  lowering  of  muscle  tone,  and  knee-jerks  and  ankle-jerks 
cannot  be  elicited.    No  ankle-clonus. 

Reflex  activity  occurs  as  follows:  on  stroking  the  foot  or  lower 
leg  on  either  side  Babinski's  phenomenon  appears.  Nocuous 
stimulation,  as  by  pinch  or  pinprick,  changes  the  character  of  the 
response  abruptly,  and  the  whole  flexion  reflex,  including  evacua- 
tion of  the  bladder,  is  started.  On  severe  stimulation  this  reflex  is 
shared  by  the  opposite  leg.  The  receptive  field  of  this  reflex 
appears  to  extend  from  just  above  the  symphysis  to  the  toes.  In 
addition  the  crossed  extension  reflex  can  be  easily  elicited  at  times, 
that  is,  flexion  of  the  stimulated  leg  and  extension  of  the  other. 
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Roentgen  rays  show  no  abnormality  of  the  spine. 

Comment.  As  a  l)asis  for  (Uscussion  of  the  symptoms  of  trans- 
verse lesions  this  child  is  most  satisfactory.  First,  there  is  no 
question  as  to  the  possibility  of  rupture  or  other  cord  lesion  result- 
ing from  the  spectacular  method  of  delivery.  Second,  the  absence 
of  deep  reflexes  would  reconcile  Bastian's  followers  to  the  diagnosis. 
Third,  the  reflex  activities  show  great  similarity  to  those  seen  in 
the  physiologic  laboratory,  or  in  war  hospitals  where  Head  and 
Riddoch  did  their  work. 

The  lesion  is  evidently  in  the  lower  thoracic  region,  with  its 
upper  border  about  the  fifth  segment,  extending  down,  as  sug- 
gested by  the  flaccid  abdominal  wall,  to  the  tenth. 

Case  N .  —  Ohdetric  Injury  to  the  Cord  with  Signs  of  Incomplete 
Cermcal  Transection.  E.  H.,  a  girl  of  twelve,  seen  in  consultation 
with  Dr.  R.  W.  Lovett,  and  Dr.  F.  R.  Ober,  of  Boston,  on  October 
24,  1921. 

She  is  the  only  child  of  healthy  parents. 

She  was  delivered  at  full  term  by  a  well-known  and  competent 
obstetrician.  The  child  presented  by  the  breech..  A  gauze  fillet 
was  used  to  get  traction  in  the  groin.  The  left  arm  was  extended 
and  required  some  force  for  its  release.  As  far  as  1  could  gather 
from  the  very  clear  account  of  both  parents  no  unusual  force  was 
used  and  no  anesthetic  was  used  or  needed.  Afterward,  in  response 
to  questions,  the  nurse  said  the  delivery  was  "done  too  quickly." 

After  birth  the  child  showed  the  following  signs: 

1.  Sunken,  almost  closed  left  eye  without  evidence  of  any  local 
trauma. 

2.  The  left  arm  was  abducted  and  -xternally  rotated  at  the 
shoulder,  sharply  flexed  at  the  elbow  and  hyperextended  and 
supinated  at  the  wrist  so  sharply  that  the  back  of  the  hand  lay 
on  the  extensor  surface  of  the  forearm. 

3.  Respiration  was  noticeably  shallow  and  rapid. 

4.  Both  legs  were  flaccid. 

5.  Pinprick  over  the  left  arm,  body  and  legs  produced  no  reaction, 
either  sensory  or  motor. 

For  the  next  two  and  a  half  years  the  parents  noticed  no  change. 
Nutritional  disturbances  were  overcome  by  careful  regulation 
of  diet. 

At  two  and  a  half  years  she  was  operated  on  for  contractures  of 
the  adductors  and  gastrocnemii.  Prolonged  orthopedic  treatment 
was  persistently  carried  out  until  she  was  able  to  walk  at  four 
and  a  half  years.  Since  then  several  operations  have  corrected 
deformities  at  wrist  and  ankle. 

At  six  years,  for  the  first  time,  she  was  able  to  control  her 
sphincters  enough  to  wear  ordinary  clothing.  Since  then  this 
control  has  gradually  improved  until  it  is  adequate,  except  on  rare 
occasions. 
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She  now  goes  to  school,  dresses  herself,  combs  lier  hair  and, 
ill  general,  leads  an  active  Hfe,  though  stiffness  of  gait  and  an  aw  k- 
ward,  weak  left  arm  handicap  her  more  or  less.  Mentally  she  is 
obviously  unusuall}'  bright.     She  has  never  had  convulsions. 

Physical  examination  shows  a  well-developed,  alert  girl,  stand- 
ing erect  in  plaster  jacket. 

Her  expression  is  normal,  except  that  there  is  definite  narrowing 
of  the  left  palpebral  fissure  and  a  small  left  pupil.  No  disturbance 
of  any  cranial  nerve  is  present.  She  has  no  speech  defect.  She 
has  no  involuntary  movements  of  arms  or  legs. 

The  neck  and  throat  are  normal. 

The  thorax  is  asymmetric  with  absence  of  movement  over  the 
upper  left  chest.  The  spine  shows  a  sharply  circumscribed  scoliosis 
of  the  lower  cervical  and  upper  thoracic  spine,  with  convexity  to 
the  left.  There  is  extreme  atrophy  of  the  sternal  portion  of  the 
pectoralis  major  and  of  the  intercostals  on  the  left,  particularly 
those  between  the  upper  six  or  seven  ribs. 

The  left  arm  shows  some  atrophy  of  the  big  muscles  about  the 
shoulder,  which  is  held  higher  than  the  right.  All  motions  are 
possible  at  the  shoulder-joint.  The  upper  arm  shows  strong 
flexor  muscles  and  a  rather  weak  triceps.  The  lower  arm  shows 
weak  flexors  and  stronger  extensors.  Functional  balance  results 
from  tendon  transplantation  done  a  number  of  years  ago.  The 
hand  show^s  practically  complete  atrophy  of  the  small  muscles, 
which,  howTver,  retain  a  very  little  power,  enough  to  give  a  distinct 
functional  value  to  the  extremity. 

The  right  arm  is  and  always  has  been,  efficient,  but  the  hand 
is  distinctly  thin  as  compared  to  the  strongly  muscled  upper  arm 
and  forearm. 

The  abdomen  and  lower  back  appear  normal. 

The  legs  show  moderate  spasticity  with  more  marked  signs  on 
the  left.  Various  tenotomies  and  persistent  after-care  have  cor- 
rected deformities. 

Sensory  changes  are  definite.  The  evidence  for  diminished  power 
to  discriminate  between  heat  and  cold  over  the  area  shown  in  the 
chart  is  conclusive.  Tubes  at  120°  and  45°  F.  w^ere  used.  Pain 
sense  is  less  definite,  and  I  thought  the  element  of  fear  entered. 
Touch  and  muscle  sense  are  not  impaired.  Vibration  is  well 
recognized. 

Visceral  examination  show's  no  abnormality  beyond  the  intra- 
thoracic signs  due  to  the  asymmetry  of  the  chest. 

Comment.  The  signs  at  birth  were  consistent  with  an  oblique 
lesion  with  its  upper  angle  at  the  seventh  cervical  segment  on  the 
left. 

The  later  course  of  the  case  shows  that  permanent  changes  in 
the  anterior  horn  cells  have  occurred  on  the  left  from  the  seventh 
or  eighth  cervical  to  the  sixth  or  seventh  thoracic  and  probably 


106  CROTHERS:   INJURY  OF  THE   SPINAL  CORD 

ill  some  cells  of  the  eighth  cervical  segment  on  the  right.  The 
spastic  legs  can  be  accounted  for  by  partial  destruction  of  the 
pyramidal  tracts,  while  the  sensory  changes  may  be  produced  by 
a  hematomyelia  destroying  the  central  gray  matter  or  by  inter- 
ference with  fibers  higher  up.  As  a  result  of  the  anterior  horn 
destruction  and  consequent  paralysis  of  thoracic  respiration  on 
the  left  a  compensatory  expansion  of  the  right  chest  has  caused 
a  scoliosis.  The  pupillary  changes  and  the  enophthalmos  are 
accounted  for  by  involvement  of  the  sympathetic  fibers  before 
emergence  from  the  cord. 

From  the  standpoint  of  diagnosis  there  is  no  difficulty  about  the 
case,  once  it  is  recognized  that  obstetric  accidents  can  affect  the 
cord;  but  it  is  significant  that  thirteen  successive  consultants, 
including  neurologists,  pediatricians  and  orthopedists  regarded 
this  case  as  one  of  cerebral  palsy,  and  several  gave  the  gloomiest 
forecasts  as  to  mental  development.  During  the  past  year  our 
experience  at  the  Children's  Hospital  with  the  other  cases  here 
reported  has  kept  us  on  the  lookout,  and  the  diagnosis  was  made 
in  the  office  of  Dr.  Lovett  and  Dr.  Ober  before  I  saw^the  child. 
A  moment's  consideration  shows  that  the  combination  of  partial 
flaccidity  of  the  arm,  spasticity  of  the  legs  and  sensory  changes 
with  ocular  signs  could  not  be  accounted  for  by  any  combination 
of  cerebral  lesions  consistent  with  life  and  intelligence. 

As  far  as  other  possibilities  are  concerned  the  history  rules 
them  out.  Only  a  traumatic  lesion  could  explain  the  steady 
improvement  and  the  present  condition. 

Discussion.  1 .  Pathologic  Data.  There  is  every  reason  to  suppose 
that  pathologic  statistics  underestimate  the  frequency  of  cord 
injuries.  As  far  as  I  know  no  considerable  series  of  autopsies  has 
been  reported  where  the  entire  cord  has  been  examined.  It  is  fair 
to  assume,  therefore,  that  low  thoracic  injuries  are  often  overlooked. 
Furthermore,  it  seems  possible  that  certain  serious  lesions  might 
be  passed  over  if  routine  sections  of  the  hardened  cord  were  not 
examined. 

Physiologically  there  is  a  certain  amount  of  pertinent  evidence. 
In  the  first  place,  young  animals  recover  from  "spinal  shock" 
more  rapidly  than  older  ones  of  the  same  species.  This  can  be 
demonstrated  easily  by  comparing  the  time  within  which  a  decap- 
itated kitten  begins  to  show  reflexes  with  the  longer  period  reciuired 
by  the  adult  cat. 

Experience  with  decerebrate  animals  also  has  some  bearing  on 
the  problem.  Ordinarily  an  animal  decerebrated  by  midbrain 
section  shows  a  very  constant  rigidity  for  many  hours.  Sometimes 
this  rigidity  fails  or  the  animal  dies  suddenly.  Often  the  only 
reason  appears  to  be  a  thin  film  of  blood  over  the  medulla.  It  is 
possible  that  clots  from  an  intracranial  hemorrhage  might  cause 
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a  block  of  physiologic  impulses  in  the  cord.  Such  a  situation,  as 
in  one  baby  I  have  recently  seen,  might  lead  to  a  diagnosis  of  cord 
injury  where  the  real  trouble  was  intracranial. 

Further  evidence  on  the  question  of  asphyxia  will  be  considered 
in  connection  with  obstetric  data. 

2.  Clinical  Data.  The  fact  that  so  few  previous  cases  have  been 
reported  needs  explanation. 

In  the  first  place  it  is  obvious  that  the  diagnosis  of  cord  tran- 
section is  almost  never  made  where  reflexes  are  lively.  Of  course 
the  work  of  Head  and  Riddoch,  now  universally  accepted,  will 
lead  to  recognition  of  many  hitherto  unsuspected  cases. 

But  a  more  important  element  enters  into  the  situation.  There 
is  so  much  emphasis  laid  on  the  difficulties  of  focal  diagnosis  in 
neurologic  disease  in  infancy  that  examination  is  entered  on  in 
a  spirit  of  perfunctory  despair.  Naturally,  when  knee-jerks, 
plantar  reflexes  and  sensory  signs  are  regarded  as  hopelessly  con- 
fused accurate  study  is  regarded  as  a  rather  fatuous  procedure. 

On  the  other  hand  if  one  looks  upon  an  infant  as  a  rather  simple 
physiologic  problem  many  clues  are  found.  It  seems  to  me  that 
failure  to  recognize  neurologic  disorders  in  babies  usually  depends 
on  failure  to  look  for  gross  changes  in  sensation,  for  abolition  of 
voluntary  activity  and  for  strikingly  abnormal  reflexes  rather  than 
on  inaccuracy  in  detailed  examination. 

Differential  diagnosis  is  relatively  simple  if  the  possibility  of 
cord  lesion  is  borne  in  mind.  In  the  newborn  infant  brachial 
palsy,  intracranial  hemorrhage  and  spina  bifida  are  the  important 
alternatives.  Pure  peripheral  brachial  palsy  is  usually  obvious 
enough.  Intracranial  hemorrhage,  if  severe  or  if  accompanied 
by  clots  in  the  vertebral  canal,  may  be  indistinguishable.  Obviously 
if  there  is  serious  intracranial  pressure  the  cerebral  condition  is  the 
one  to  watch.  Spina  bifida,  if  not  obvious,  demands  roentgen- 
ray  study. 

It  is  a  striking  fact  that  roentgen-rays  are  regularly  negative  in 
my  series.  A  possible  explanation  of  this  unexpected  finding  will 
be  given  later. 

The  various  atrophies,  infantile  paralysis,  spinal  injuries  in 
infancy  and  so  on  require  a  good  history  rather  than  any  very 
refined  physical  examination. 

Examination  of  the  spinal  fluid  in  young  infants  may  reveal 
evidence  of  hemorrhage,  but  of  course  does  not  localize  the  lesion. 
Possibly  combined  cistern  and  lumbar  puncture,  as  used  by  Ayer, 
might  give  valuable  information  where  pressure  on  the  cord  is 
suspected. 

Treatment  is  restricted,  primarily,  to  avoidance  of  contractures 
and  prevention  of  infection.  One  thing  seems  fairly  clear:  The 
bladder,  if  left  alone,  will  take  care  of  itself  without  dangerous 
overdistention  or  urinary  sepsis.     The  fact  that  trophic  changes 
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are  not  evident  in  most  of  the  cases  renders  timely  assistance  by 
optimistic  orthopedic  men  more  or  less  promising. 

Prognosis  is  of  course  discouraging,  but  there  is  no  evidence  to 
pro^'e  that  improvement  may  not  be  hoped  for.  Naturally  mental 
development  is  not  in  any  way  threatened. 

3.  Obstetric  Considerations.  The  obstetrician  does  not  fear  cord 
injury  in  breech  extractions.  In  the  text-l)ooks  there  is  no  sug- 
gestion that  well-conducted  obstetric;  maneuvers  can  damage  the 
cord.  Asphyxia  is  the  single  recognized  danger.  To  prevent  this 
asphyxia  speed  in  extraction  is  regarded  as  essential. 

In  discussing  the  subject  of  asphyxia  two  grades  are  distin- 
guished: the  livid  and  the  pallid.  The  first  is  regarded  as  unim- 
portant, the  second  as  extremely  dangerous.  I  get  the  impression 
that  pale  asphyxia  is  thought  of  as  the  final  stage  of  blue  asphyxia. 
It  is  hard  to  see  any  reason  for  believing  that  there  is  any  such 
thing  as  ''  pale  asphyxia."  Physiologically,  asphyxia  stays  asphyxia 
until  the  blood  recovers  a  sufficient  amount  of  circulating  oxygen. 
Clinically,  pure  asphyxia,  as  in  choking  or  in  conditions  like  chlorine 
gas  poisoning,  produces  cyanosis  which  persists  until  adequate  relief 
is  given  or  death  ensues. 

On  the  other  hand,  collapse  and  death,  with  pallor  and  failure 
of  respiration,  occur  in  patients  after  traumatic  shock  and  in  cases 
suffering  from  intracranial  pressure. 

If  breech  babies  do  not  die  of  oxygen  deprivation  what  kills 
them?  As  far  as  I  know  the  literature  is  silent.  It  is  legitimate, 
therefore,  to  speculate. 

In  considering  possible  causes  it  is  of  course  necessary  to  pay 
special  attention  to  factors  which  occur  only  in  breech  delivery. 

Traction  on  the  neck,  sharp  bending  •  f  the  spinal  column  and 
traction  on  the  brachial  plexus  all  occur  in  head  deliveries. 

The  two  possible  forces  which  appear  to  operate  only  in  breech 
cases  are: 

1.  Traction  exerted  over  the  entire  length  of  the  vertebral 
column. 

2.  Direct  pressure  on  the  head,  resulting  from  uterine  contraction 
or  due  to  direct  suprapubic  pressure  by  the  operator  or  assistant. 

The  first  factor  would  offer  a  logical  explanation  of  cord  rupture. 
The  spinal  column  of  the  infant  is  ol)viously  extensible.  In  head 
presentations  the  extension  takes  place  only  between  the  head 
and  the  shoulders,  and  presumably  the  cord  can  adapt  itself  to 
this  degree  of  stretching.  In  breech  deliveries,  however,  the 
total  increase  in  length  is  greater  as  the  column  may  give  at  every 
space  throughout  the  length  of  the  spine. 

The  spinal  cord  of  the  l)aby  is  firmly  anchored  below  by  the 
Cauda  ecjuiiia.  Alcove  in  the  cervical  region  short,  heavy,  almost 
horizontal  roots  fix  it  firmly  in  ])liice.  Its  upi)er  end,  of  course, 
is  continuous  with  the  medulla. 

If  the  spinal  column  becomes  too  long  one  of  two  possible  acci- 
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dents  may  occur.  The  cord  may  gi^'e,  with  resultant  liemorrhage 
or  even  rupture,  or  the  cord  may  hold  and  herniation  of  the  medulla 
into  the  foramen  magnum  may  result.  These  serious  results  may 
theoretically  occur  without  gross  bony  injury  discoverable  by 
roentgen  ray. 

In  the  first  case  more  or  less  definite  l)lockiiig  of  physiologic 
impulses  will  occur,  as  in  the  clinical  cases  here  reported.  It  is 
also  possible  that  combinations  of  various  forces  may  favor  avul- 
sion of  the  brachial  plexus  roots  from  the  stretched  cord. 

On  the  other  hand  if  the  cord  does  not  yield  the  medulla  must 
be  pulled  down.  Just  at  this  moment  pressure  on  the  head  increases, 
often  to  an  extreme  degree.  Theoretically  such  a  combination  of 
forces  might  cause  fatal  medullary  pressure  with  vasomotor  collapse 
or  extreme  vagus  stimulation.  The  logical  result  would  be  collapse 
of  just  the  type  which  obstetricians  call  asphyxia  pallida. 

If  these  entirely  theoretic  considerations  are  reasonable  it  is 
clear  that  the  procedure  in  breech  extractions  may  be  based  on 
wrong  foundations. 

There  is  some  clinical  experience  that  is  rele\'ant.  Potter,  who 
believes  that  version  is  a  reasonable  method  of  delivery  in  prac- 
tically all  cases,  pays  no  attention  to  ordinary  degrees  of  blue 
asphyxia.  He  even  cuts  the  cord  before  beginning  extraction  if 
it  is  in  his  way.  On  the  other  hand  by  thorough  dilatation,  main- 
tenance of  flexion,  lack  of  hurry,  gentle  traction  and  moderate 
suprapubic  pressure  he  avoids  the  combination  of  severe  traction 
and  extreme  pressure  so  often  seen  in  extractions.  A  further 
fact,  which  may  be  of  vital  importance,  is  that  he  does  version 
as  a  matter  of  choice,  and,  therefore  he  does  not  have  the  uterus 
contracted  down  on  the  head  as  it  is  when  an  ordinary  breech 
delivery  is  under  way.  In  spite  of  his  apparent  lack  of  fear  of 
asphyxia,  his  fetal  death-rate  is  not  tremendous.  It  is  certainly 
against  all  theories  in  the  text-books  that  a  man  who  deliberately 
disregards  the  single  cause  of  death  should  not  kill  a  \'ery  high 
percentage  of  his  babies. 

I  have  discussed  the  obstetric  bearings  at  some  length  elsewhere. 
It  seems  quite  certain  that  the  traction  and  su])rapubic  pressure 
sometimes  exerted  in  breech  deliveries  are  extremely  likely  to  favor 
herniation  of  the  medulla. 

Without  any  ^•alid  evidence  from  the  obstetrical  point  of  view 
I  believe  that  there  is  good  reason  for  investigating  the  pressure 
changes  within  the  cranio-vertebral  cavity.  From  a  theoretic 
point  of  view  it  seems  probable  that  these  change  are  of  as  great 
importance  as  the  chemical  changes  in  the  blood, 

Conclusions.  Five  cases  are  reported  in  which  crippling  depends 
on  injuries  to  the  spinal  cord  apparently  caused  by  breech  extraction. 
In  making  the  diagnosis  pathologic,  clinical  and  physiologic  facts 
are  considered. 

Four  of  these  cases  showed  conclusive  evidence  of  practically 
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complete   transection.     In   transections  the   following  syndromes 
may  be  expected: 

1.  High  cemcal  transections  are  proi)abi\'^  all  fatal  on  account 
of  the  proximity  of  the  lesion  to  the  phrenic  nerves  and  the  medulla. 

2.  Transections  below  the  fatal  level,  if  accompanied  by  enough 
hemorrhage  to  destroy  the  cells  of  the  lower  segments,  result  in 
anesthesia  and  permanent  flaccidity  below  the  lesion. 

3.  Transections  confined  to  a  few  segments  and  not  involving 
the  lumbar  enlargement  will  show  in  succession  the  following 
syndromes : 

(a)  Anesthesia  wdth  flaccid  paralysis.  After  a  few  days  or 
weeks  the  flaccid  paralysis  will  be  modified.  The  infant  will  then 
show : 

(b)  Anesthesia,  as  before,  a  zone  of  flaccidity  corresponding  with 
the  destroyed  anterior  horn  cells,  and  below  this  zone,  reflex  activity 
of  distinctive  type.  During  this  stage  the  bladder  and  rectum 
become  "automatic." 

(c)  On  theoretic  grounds  it  seems  likely  that  this  stage  of  reflex 
activity  will  last  only  so  long  as  severe  infection  is  avoided. 

One  child  showed  evidence  of  an  incomplete  lesion.  She  showed 
flaccid  paralysis  dependent  on  destroyed  cells  and,  lower,  spasticity 
from  tract  involvement,  with  sensor\^  disturbances  and  sphincter 
disorders  proportionate  to  the  involvement  of  cells  and  tracts. 

It  is  evident  that  the  vast  majority  of  ol)stetric  spinal-cord 
injuries  are  caused  by  maneuvers  incident  to  breech  extractions. 

From  a  theoretic  consideration  of  the  forces  at  work  in  extractions 
it  seems  justifiable  to  suggest  that  traction  on  the  cord,  when 
combined  with  suprapubic  pressure  or  uterine  contractions  on  the 
head,  may  cause  collapse  or  death  from  herniation  of  the  medulla 
through  the  foramen  magna. 

If  this  possibility  can  be  proved  by  suitable  laboratory  or  clinical 
studies,  it  will  be  proper  to  challenge  the  statement,  now  almost 
universally  accepted,  that  asphyxia  is  the  only  important  cause 
of  fetal  death  in  breech  extractions. 

BIBLIOGRAPHY. 

1.  Ayer,  J.  B.:     Arch.  NeuroL  and  PsychoL,  1920,  4,  529. 

2.  Bastian,  H.  C:     Med.  Chir.  Trans..  London,  1890,  73,  90. 

3.  Beevor,  C.  E.:     Brain,  1902,  25,  85. 

4.  Bowlby,  A.:     Med.  Chir.  Trans.,  London,  1890,  73,  310. 

5.  Bruns,  L.,  Cramer  and  Ziehen:  Handbuch  der  Nervenkrankheitcn  ini  Kindcs- 
altcr,  BerHn,  1912,  p.  296. 

G.  Burr,  C.  V.:     Am.  Jour.  Dis.  Child.,  1920,  19,  472. 

7.  Crothers,  B.:     Med.  Clin.  North  America,  March,  1922. 

8.  Head,  H.,  and  Riddoch,  G.:     Brain,  1917,  40,  188. 

9.  Kooy,  F.  H.:     Jour.  Nerv.  and  Mcnt.  Dis.,  1920,  52,  1. 

10.  Potter,  I.  W.:     Am.  Jour.  Obst.  and  Ciyncc,  1921,  1,  5(10. 

11.  Riddoch,  G.:     Brain,   1917,  40,  2r)j. 

12.  f>herrinji;ton,  C.  S.:  Integrative  Action  of  tlie  Nervous  System,  New  Ilavcn, 
1900,  p.  247. 

13.  StolzenburR:     Berh  khn.  Wehnschr.,  1911,  No.  37.  p.  1741. 

14.  Warwick.  W.:     Am.  Jour.  Dis.  Cliild.,  1921,  21.  488. 


BRYANT:   VISCERAL   ADHESIONS    AND    BANDS  111 

VISCERAL  ADHESIONS  AND  BANDS:   NORMAL  INCIDENCE. 
SECOND  PAPER.* 

By  John  Bryant,  M.D., 


At  the  last  annual  meeting  of  the  Gastro-enterological  Association, 
the  writer  presented  the  first  of  a  series  of  papers  on  visceral  adhe- 
sions, based  upon  a  study  of  297  unselected  postmortem  sections 
of  all  ages  and  both  sexes.  This  paper  was  entitled  "Visceral 
Adhesions  and  Bands.  A  Preliminary  Report. "^  Its  object  was 
to  indicate  the  scope,  methods,  and  some  of  the  conclusions  arri\ed 
at  as  a  result  of  the  investigation  being  reported  upon. 

The  object  of  the  present  communication  is  to  make  available  in 
tabular  form  what  may  be  called  a  standard  of  expectation  of  fre- 
quency of  visceral  involvement  by  adhesions  in  both  sexes.  This 
standard  is  given  for  all  ages,  and  for  four  separate  age  periods. 
The  tables  themselves  are  comparable  to  and  based  upon  the  same 
original  material  as  a  table  indicating  the  frequency  of  visceroptosis 
in  unselected  material  at  all  ages,  which  was  presented  at  the  last 
annual  meeting  of  the  American  Medical  Association  under  the  title 
"Visceroptosis:     Normal  Incidence.     A  Preliminary  Report. "^ 

There  exists  in  the  literature  no  series  of  eases  with  which  the 
present  can  be  compared.  Therefore,  although  it  is  realized  that 
greater  accuracy  might  have  been  obtained  from  the  study  of  a 
larger  number  of  cases,  the  present  results  are  offered  in  the  belief 
that  they  will  prove  reasonably  reliable,  and  in  the  hope  that  they 
may  at  least  stimulate  other  workers  to  prove  their  accuracy  or 
otherwise  by  reporting  larger  series  of  cases. 

With  regard  to  the  tables  themselves,  it  may  be  explained  that 
the  two  main  age  groups  "  Below  Forty"  and  "Above  Forty"  include 
the  two  other  age  subdivisions  of  "Fetal"  and  "Senile."  Thus  the 
age  of  forty  becomes  a  proven  dividing  line  between  youth  and  age. 
The  column  entitled  "No.  of  Obs."  appearing  in  Table  I,  might 
better  have  been  entitled  "Actual  Frequency,"  since  the  figures 
in  this  column  represent  in  each  case  the  number  of  positive  findings 
with  reference  to  the  total  number  of  cases  in  each  sex  group.  In 
Table  VI,  the  column  "No.  of  Obs."  indicates  the  total  number  of 
viscera  involved  by  adhesions  in  the  given   age-sex  group.     In 

*  Read  at  the  Annual  Meeting  of  the  Gastro-enterological  Association,  Wash- 
ington, May  2,  1922. 

Original  data  for  this  article  obtained  in  1912-1914  through  the  courtesy  of  Pro- 
fessors Pick  and  von  Hansman,  of  Berlin,  Professor  Frankel,  of  Hamburg,  and  the 
students  then  working  in  their  Institutes  of  Pathology. 

1  Bryant:     Am.  Jour.  Med.  Sci.,  1922,  163,  75. 

2  Bryant:     Jour.  Am.  Med.  Assn.,  1921,  77,  1400. 
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Table  \'11I,  the  same  coluniii,  "No.  of  Ohs."  indicates  the  total 
number  of  actual  adhesions  present  in  each  age-sex  group,  the  num- 
ber of  different  types  of  adhesions  that  are  present  in  any  age-sex 
group  l)eing  indicated  in  the  main  column  of  the  table.  In  Table 
\TI,  under  "Legend"  appear  for  the  sake  of  brevity  the  expressions 
"2  to  S  Adhesions  Present"  and  "<S  or  More  Adhesions  Present." 
It  might  have  been  more  correct  and  more  explicit  to  have  used  the 
phrases  "Two  to  Eight  Viscera  Involved  by  Adhesions"  and  "Eight 
or  More  ^'isc•era  Involved  by  Adhesions."  With  these  exceptions, 
it  is  hoped  that  the  Tables  will  prove  reasonably  self-explanatory. 


NO. 
OF 
OBS 

VISCERA 
INVOLVED 

SEX 

PERCENTAGE    FREQUENCY 
10      20      30     40      50     60      70     80     90     100 

62 
33 

OMENTUM 

MALE 
FEMALE 

.4 

67 

46 

PERITONEUM 

MALE 
FEMALE 

7.2 

39.3 

3 
4 

RIGHT   KIDNEY 

MALE 
FEMALE 

h.7 

|3.4 

31 
19 

LIVER 

MALE 
FEMALE 

017.2 

Ji;6.2 

130 
75 

GALL 
DLADOER 

MALE 
FEMALE 

■■72. 

■  64.1 

2 

101 
74 

DUODENUM 

MALE 
FEMALE 

^^^^^^^^^^H^^^^^^^^^^^B 

36.1 
■  63 

2 

1 
2 

SMALL 
INTESTINE 

MALE 
FEMALE 

[1.7 

5 
6 

TERMINAL 
ILEUM 

MALE 
FEMALE 

I2.8 
fcsJi 

36 
11 

APPENDIX 

MALE 
FEMALE 

20.0 

^A 

4 

3 

CAECUM 

MALE 
FEMALE 

[2T2 

|2.6 

57 
31 

ASCENDING 
COLON 

MALE 
FEMALE 

■31.7 

■  26.5 

31 
14 

HEPATIC 
FLEXURE 

MALE 
FEMALE 

■  1 

|12. 

7.2 

J 

144 

82 

TRANSVERSE 
COLON 

MALE 
FEMALE 

^^^^^^^^^^^Hto^ 

SO.C 

4 
3 

SPLENIC 
FLEXURE 

MALE 
FEMALE 

|2.6 

19 
7 

DESCENDING 
COLON 

MALE 
FEMALE 

10.6 
.0 

13 
2 

SIGMOID 
FLEXURE 

MALE 
FEMALE 

1.2 

0 
3 

RECTUM 

MALE 
FEMALE 

NONE 

|2.6 

0 
14 

ADNEXA 

MALE 
FEMALE 

NONE 

■ 

|12.0 

MALE   - 
FEMALE  • 
BOTH   SEXES 

rOTAL  CASE 

-S    180         TOTAL  OBSERVATIONS     708 
117                 "                        '■                      429 
297               ■"                        "                     1137 

TabTjIC  I. — Visceral  involvement  by  adhesions.     Percentage  frequency  in  relation 
to  .sex  and  age.     All  ages. 


A  glance  at  Table  I  indicates  that,  in  the  average  case  coming  for 
examination,  the  transverse  colon  may  l)e  expected  to  })e  involved 
by  adhesions  more  often  than  any  of  the  other  viscera;  7  women  and 
(S  men  out  of  every  10  i)resumably  have  some  involvement  of  this 
structure  by  congenital  or  accjuired  adhesions.  The  gall-bladder 
and  duodenum  conK*  next  in  order  of  frecpiency  of  involvement, 
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]\:] 


these  viscera  bein<(  followed  in  t're(|uency  in  tlic  onler  njinicd  1)\  the 
])eritoneuni,  omentum,  ascen<lin<i;  colon,  and  liepiitic  flexure.  The 
appendix,  liver,  and  descending  colon  are  also  involved  by  ii<lliesions 
sufficiently  often  to  attract  attention  on  a  graphic  chart.  A  study 
of  Table  I  also  indicates  that  althouoh  the  diiierence  in  the  rate  of 
involvement  of  the  two  sexes  for  any  (jiven  (jrgan  seldom  varies  by 
as  much  as  10  per  cent,  neither  sex  has  an  excess  of  involvement  of  all 
the  viscera  studied.     Thus,  in  the  first  group  of  the  three  viscera 


VISCERA 
INVOLVED 

SEX 

PERCENTAGE    FREQUENCY 

10      20      30      40      50      60      70      80      90     100 

OMENTUM 

MALE 
FEMALE 

i' 

PERITONEUM 

MALE 
FEMALE 

1 

■  i;6.7 

8 

■^B^^B43 

RIGHT  KIDNEY 

MALE 
FEMALE 

noneI 

■  63 

LIVER 

MALE 
FEMALE 

■  56 
none 

GALL 
BLADDER 

FEMALE     ^^^^^^^^^^^^^^^^^^^H^ 

^^^H 

88.9 

68.8 

DUODENUM 

MALE 
FEMALE 

^^^^■^^^^■50.0 

5.6 

SMALL 
INTESTINE 

MALE 
FEMALE 

noneI         1 
nOneI 

TERMINAL 
ILEUM 

MALE 
FEMALE 

■  sjej 

.0 

B?6 
■^12. 

■ 

APPENDIX 

MALE 
FEMALE 

1 

CAECUM 

MALE 
FEMALE 

NONE 

none] 

ASCENDING 
COLON 

MALE 
FEMALE 

■irr 

none] 

HEPATIC 
FLEXURE 

MALE 
FEMALE 

bH 

1 

05.6 

TRANSVERSE 
COLON 

MALE 
FEMALE 

■■■■1^ 

IH 

68.8 

1 

SPLENIC 
FLEXURE 

MALE 
FEMALE 

none] 

DESCENDING 
COLON 

MALE 
FEMALE 

w^. 

sigmoid' 

FLEXURE 

MALE 
FEMALE 

NONE 
NONE 

RECTUM 

MALE 
FEMALE 

NONE 
NONE 

ADNEXA 

MALE 
FEMALE 

NONE 
NONE 

MALE    ■ 
FEMALE 
BOTH    SE 

TOT 

:xEs 

AL   CASES    18        TOTAL  OBSERVATIONS    58 
16              "                        ■•                     47 
34             "                        "                    105 

Table  II. 


-Visceral  involvement  by  adhesions.     Percentage  frequency  in  relation 
to  sex  and  age.     Fetal  (12  to  ,5.5  cm.) 


most  often  involved  by  adhesions,  the  male  percentage  of  involve- 
ment is  higher  than  the  female  with  regard  to  the  transverse  colon 
and  gall-bladder,  but  lower  than  the  female  with  regard  to  the 
duodenum.  Also,  the  male  percentage  of  involvement  is  greater 
as  regards  the  omentum,  ascending  colon,  appendix,  and  hepatic 
flexure,  but  lower  for  the  jjeritoneum. 

A  study  of  Tables  II  to  V  inclusive,  allowing  a  consideration  of 
progressive  age  changes  in  both  sexes,  reveals,  as  would  naturally 


114 


BRYANT:   VISCERAL   ADHESIONS   AND   BANDS 


be  supposed,  more  facts  of  interest  than  can  be  obtained  from  the 
consideration  of  a  single  mixed-age  table.  Furthermore,  a  study 
of  these  tables  is  sufficient  to  give  a  basis  for  inference  concerning 
the  congenital  or  acquired  character  of  the  adhesions  found  involving 
any  individual  viscus. 

A  careful  preliminary  study  of  all  the  available  data,  when 
arranged  by  successive  age  decades,  caused  the  age  of  forty  to  be 
taken  as  a  definite  point  sharply  dividing  youth  and  age;  this  is  from 
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Table  III. — Visceral  involvement  by  adhesions.     Percentage  frequency  in  relation 
to  sex  and  age.    Below  forty  years  of  ago. 

the  point  of  \'iew  of  adhesive  processes  within  the  abdomen .  Having 
arrived  at  this  point  in  the  study,  the  material  at  hand  was  arranged 
as  shown  in  the  tables,  in  the  two  main  age  groups  "Below  Forty" 
and  "Above  Forty,"  further  indication  of  the  relation  of  age  to 
adhesions  being  gained  by  utilizing  the  two  subgroups,  "Fetal" 
and  "Senile."  Obviously,  in  the  point  of  total  cases,  the  fetal 
and  senile  groups  are  too  small  to  be  more  than  suggestive;  but  they 
are  at  least  suggestive. 
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The  most  striking  fact  about  Table  11,  based  upon  a  study  of  the 
fetal  group,  is  that  it  should  be  possible  to  make  any  table  worth 
showing  at  all,  graphically,  since  it  has  for  the  most  j)art  been 
considered  that  adhesions  in  the  fetus  are  the  exception  rather  than 
the  rule.  The  second  striking  fact  about  this  table,  is  that  the 
percentages  should  run  so  high  for  the  viscera  which  are  chiefly 
invoh'ed.  It  is  for  example  rather  startling  to  find  105  per  cent  of 
the  transverse  colons  in  this  fetal  group  of  18  males  involved  by 
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Table  IV. — Visceral  involvement  by  adhesions.     Percentage  frequency  in  relation 
to  sex  and  age.    Above  fortj'  years  of  age. 


demonstrable  adliesions,  this  statement  being  explained  by  the  fact 
that  many  of  the  cases  under  consideration  presented  more  than  one 
definite  band  involving  the  trans^'erse  colon.  Incidentally,  the 
method  of  recording  the  presence  of  these  adliesions  may  be  indicated 
by  the  following  example:  a  fetus  presents  one  adhesive  band 
running  from  the  gall-bladder  across  the  duodenum  to  the  transverse 
colon,  and  another  band  running  from  the  ascending  to  transverse 
colon;  this  case  would  be  recorded  as  having  a  total  of  five  viscera 
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involved  l)y  adhesions,  that  is  the  gall-bladder,  duodenum  and 
ascending  colon  once  each,  and  the  trans\'erse  colon  twice.  As  in 
Table  I,  sex  differences  in  the  rate  of  involvement  are  conspicuous 
in  Table  II.  Thus  whereas  the  transverse  colon,  gall-bladder,  and 
duodenum  are  involved  more  often  in  the  male  than  in  the  female 
fetus,  the  peritoneum,  terminal  ileum,  appendix  and  omentum  are 
more  frecpiently  invoked  in  the  female  than  in  the  male  fetus. 
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N'isfcial  iin'oheiiK'ut  l>y  ailhesions.     Percentage  frequency  in  relation 
to  .sex  and  age.     Senile  (over  seventy  years.) 


As  one  studies  Tables  II  to  \'  with  reference  to  the  relationship  of 
progressive  age  to  visceral  in\'olvement  by  adhesions,  several  points 
of  interest  are  brought  to  the  attention.  Among  these  points  of 
interest  may  be  mentioned  the  fact  that  the  rate  of  involvement  for 
any  given  visciis  may  either  increase  or  decrease  with  age  in  both 
sexes.  Also,  the  relative  frequency  of  involvement  of  any  special 
viscus  with  regard  to  sex  may  vary  at  different  periods.  One  or 
two  exani])les  may  be  given. 

The  tcrnnnal  ileum  shows  in  both  sexes  a  decreasing  in\olvement 
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h\  adlR'sions  with  ])r()i;T('ssi\('  ai;r,  the  rale  hciiii;-  disi  iiict  ly  liiulu'st 
in  the  fetus.  Ineidently,  this  fiiidiiii;-  is  (liaiiietricaJly  ()])i)()se<l  to  the 
dictum  of  Lane;  he  has  stated  that  hands  about  the  terminal  ileum 
represent  crystallization  of  lines  of  force  which  increase  with  aj;e, 
this  crystallization  resulting  from  efl'orts  of  the  organism  to  sujjport 
a  sagging  viscus.  The  omentum  in  both  sexes  is  increasingly 
involved  with  progressive  age;  the  same  progressive  increase  with 
age  is  evident  as  regards  the  adnexa  of  the  female,  and  the  sigmoid 
in  both  sexes. 

The  sigmoid  flextire  is  a  conspictious  example  of  a  viscus  pro- 
gressively involved  with  increasing  age.  No  in\()lvement  occurs 
in  the  fetus  in  either  sex.  Below  the  age  of  forty  in  the  male  there 
is  an  involvement  of  but  5.7  per  cent.  The  rate  increases  to  N.7 
per  cent  in  the  male  above  forty,  and  the  figtu-e  for  the  senile  male 
rises  sharply  to  23.5  per  cent  of  involvement.  The  figtu-es  for  the 
female  with  regard  to  increased  age  involvement  are  less  striking 
but  the  same  in  character. 

The  female  adnexa  present  another  striking  example  of  what  one 
must  look  upon  as  adhesive  processes  of  degeneration.  Here,  the 
involvement  is  but  4.9  per  cent  below  the  age  of  forty,  as  contrasted 
with  a  rate  of  19.()  per  cent  for  the  female  group  abo^■e  forty  yeai's 
of  age,  and  a  rate  of  22  per  cent  for  the  female  senile  group. 

The  peritoneum  is  an  example  of  a  viscus  varying  with  age  in  its 
relative  frequency  as  to  sex  involvement.  Thus,  althotigh  the  rate 
is  much  higher  in  the  female  than  the  male  fettis,  the  hgiu'es  are 
reversed  in  the  group  below  forty  years  of  age;  the  figiu'cs  are, 
however,  reversed  again  in  the  group  above  forty  years  of  age; 
furthermore,  the  peritoneum  becomes  increasingly  more  in\'olved 
in  the  senile  female,  but  less  involved  in  the  senile  male  group. 

It  is  believed  that  even  the  few  examples  given  above  are  stifficient 
to  prove  that  in  any  study  of  the  subject  of  visceral  adhesions  and 
bands,  both  age  and  sex  factors  must  be  carefully  considered  before 
any  reliable  results  can  be  arrived  at. 

In  general,  the  problem  of  visceral  adhesions  may  be  approached 
from  at  least  two  main  points  of  view.  The  first,  is  that  of  the 
involvement  of  the  individual  viscera  by  adhesive  processes  either 
congenital  or  acquired;  this  is  the  point  of  view  from  which  Tables 
I  to  V  inclusive  have  been  considered.  The  second  point  of  view 
from  which  the  problem  of  viscera  adhesions  may  be  approached, 
is  that  of  the  actual  adhesions  themselves.  For  example,  the 
congenital  band  frequently  found  running  from  the  gall-bladder 
down  across  the  duodenum  to  the  trans\'erse  colon,  if  studied  from 
the  first  point  of  view,  would  be  considered  under  the  three  sej^arate 
headings  of  gall-bladder,  duodenmn  and  transverse  colon.  On  the 
other  hand,  if  studied  from  the  second  point  of  view  of  the  adhesive 
process  itself,  this  congenital  band  would  be  considered  as  a  single 
distinct  structure.     It  is  from  this  second  point  of  view  that  Tables 
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\  I,  \  II,  and  \  III  approach  tlu'  sul)j('cl  of  \i,sceral  adhesions,  from 
three  ])articuhir  angles. 

The  object  of  Table  \T  is  to  indicate  the  surprising  increase  in  the 
average  number  of  viscera  involved  by  adhesions  with  increasing 
age,  in  both  sexes.  It  will  be  seen  that  below  the  age  of  forty  the 
average  number  of  ^iscera  involved  does  not  exceed  4  per  case, 
whereas  above  the  age  of  forty  the  average  rate  of  involvement  is 
nearer  5  than  4  per  case.    Reducing  this  question  to  percentage 
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increase  above  the  fetal  rate  of  involvement,  it  is  shown  that 
whereas  there  is  practically  no  percentage  increase  below  the  age  of 
forty,  the  increase  after  this  age  averages  about  50  per  cent  for  both 
sexes.  It  is  difficult  to  explain  this  striking  50  per  cent  increase  on 
any  other  basis  than  that  of  some  increasing  degenerative  tendency 
to  adhesions,  possibly  based  upon  decreased  resistance  to  the 
irritative  and  infective  trauma  to  which  all  viscera  are  exposed  in 
varying  and  progressive  degrees  at  all  ages  in  both  sexes. 
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Table  VII. — Variation  in  complexity  of  adhesions  present  in  relation  to  sex  and  age. 

The  relation  of  age  to  the  complexity  of  adliesions  or  the  number 
of  viscera  involved  in  any  single  adhesive  process  is  clearly  shown 
in  Table  MI.  From  this  one  learns  that  the  adhesions  found  in  the 
fetus  are  relatively  uncomplicated  in  character,  and  that  complexity 
is  practically  a  synonym  for  age.  In  other  words,  the  increasing 
complexity  of  adhesions  with  age  seems  to  be  an  indication  of  the 
decreasing  resistance  of  the  viscera  to  the  trauma  of  all  kinds  to 
which  they  are  subjected  throughout  life. 
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It  has  been  shown  in  Tables  \'l  and  VII  that  the  age  of  forty  is 
ci'itical  in  relation  to  the  average  number  of  viscera  invoh^ed,  and  in 
relation  to  the  complexity  of  the  adhesions  themselves.  A  study 
of  Table  VHI  leads  to  the  conclusion  that  the  total  variety  of 
adhesions  present  in  any  age  group  also  increases  with  age,  but  that 
the  marked  increase  occurs  in  the  thirty-forty-year  decade,  or 
ten  years  before  the  onset  of  the  two  other  age  changes  just  referred 
to. 

In  summarizing  these  various  age  changes,  it  may  be  said  that  the 
distinguishing  characteristics  of  such  congenital  or  developmental 
adhesions  as  are  found  in  the  fetus  are  firstly,  the  limited  average 
number  of  viscera  involved,  and  secondly  the  simplicity  and  absence 
of  variety  in  type  of  the  adhesions  themselves.  The  acquired  and 
degenerative  adhesions  of  age,  are  on  the  contrary  characterized 
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by  the  large  average  number  of  viscera  involved  in  any  given 
process,  the  great  increase  in  the  variety  of  adhesions  found,  and 
the  strikingly  increased  complexity  of  the  adhesions  themselves. 

Conclusions.  1.  The  transverse  colon  is  more  frequently  involved 
by  adhesions  than  any  other  abdominal  viscus.  Seven  women  and 
8  men  out  of  every  10  persons  presumably  have  some  involve- 
ment of  this  viscus  by  congenital  or  acquired  adhesions.  Next  in 
order  of  frequency  of  involvement  come  the  gall-bladder,  duodenum, 
peritoneum,  omentum,  ascending  colon,  hepatic  flexure,  appendix, 
liver  and  descending  colon. 

2.  Within  a  range  of  variation  not  usually  exceeding  10  per  cent, 
the  rate  of  involvement  of  a  given  viscus  may  be  greater  in  the 
male  or  in  the  female,  and  this  relative  rate  of  involvement  with 
'    regard  to  sex  may  further  vary  with  age. 
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3.  The  rate  of  involvement  by  adhesions,  is  for  several  viscera 
higher  in  the  fetus  than  at  later  ages,  as  for  the  transverse  colon  in 
the  male  and  the  terminal  ileum  in  the  female. 

4.  The  rate  of  involvement  by  adhesions  increases  rapidly  with 
progressive  age  for  certain  other  viscera,  as  for  the  sigmoid  flexure 
in  the  male  and  the  adnexa  in  the  female. 

5.  The  age  of  forty  is  critical  in  both  sexes  with  reference  to  the 
average  number  of  viscera  involved  by  adhesions  in  any  gi^'en  case. 
After  the  age  of  forty,  there  is  a  sudden  increase  of  involvement  by 
about  50  per  cent  in  both  sexes,  the  increase  being  somewhat  more 
marked  in  the  male  than  in  the  female. 

().  Com):»lexity  is  practically  a  synonym  for  age,  with  regard  to  the 
number  of  ^iscera  involved  in  any  given  adhesive  process.  This 
increase  in  complexity  amounts  to  over  200  per  cent  after  forty 
years  of  age. 

7.  Variety  in  the  character  of  the  adhesions  ])resent  also  increases 
with  age.  A  sudden  marked  increase  of  nearly  100  per  cent  occurs 
in  the  thirty-forty-year  decade,  or  ten  years  earlier  than  the  onset 
of  the  marked  increase  \\ith  regard  to  the  average  number  of 
viscera  involved,  and  the  onset  of  the  increase  in  the  complexity  of 
the  adhesions  themselves. 

8.  The  distinguishing  characteristics  of  congenital  or  develop- 
mental adhesions,  are  simplicity  and  lack  of  variety  in  t}^e. 

9.  The  distinguishing  characteristics  of  acquired  adhesions,  are 
complexity  and  variety  in  type. 


IS  THE   STOMACH  A  FOCUS  OF  INFECTION? 

By  Nicholas  Kopeloff,  Ph.D., 

DEPARTMENT    OF    BACTERIOLOGY,    PSYCHIATRIC    INSTITUTE,    WAHD's   ISLAND, 

NEW   Y'ORK. 

The  relation  of  focal  infection  to  systemic  disease,  and  more 
particularly  to  the  ])sychoses,  has  been  the  subject  of  considerable 
controversy.  Before  establishing  that  a  focus  of  infection  is  the 
etiologic  factor  in  a  systemic  disease  or  in  a  psychosis,  it  must  first 
be  proven  that  the  bacteria  in  any  organ  involved  are  not  merely 
fortuitous  but  actually  constitute  a  focus  of  infection.  Periapical 
abscesses  and  tonsil  infections  are  generally  conceded  to  belong 
to  the  latter  category.  However,  the  question  is  at  once  raised 
whether  the  stomach  is  a  focus  of  infection  in  the  same  sense. 
The  jjresent  investigation  is  concerned  with  a  critical  analysis  of 
the  relevant  facts,  as  determined  by  the  Hehfuss  method  of  fractional 
gastric  analysis,  and  the  writer  Avishes  to  em])hasize  that  there  is 
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no  attempt  made  to  discuss  whether  or  not  the  stomach  is  a  focus 
of  infection  when  other  criteria  are  employed. 

It  has  been  quite  generally  recognized  that  acidity  is  the  most 
important  factor  in  influencing  the  bacterial  content  of  the  stomach. 
That  is  to  say,  the  higher  the  acidity  the  fewer  the  numbers  and 
types  of  bacteria  present.  The  fractional  method  of  gastric  analysis 
makes  possible  a  bacteriologic  study  of  the  stomach,  which  includes 
not  only  the  active  cycle  of  digestion  but  the  resting  phase  as  well. 
So  far  as  could  be  ascertained  no  quantitative  bacterial  studies 
employing  this  method  have  heretofore  been  reported.  In  fact 
very  little  data  concerning  the  t^-pes  of  bacteria  in  the  stomach  at 
different  stages  of  digestion  have  appeared  in  the  literature  beyond 
the  work  of  Cotton.^  He  claims  that:  "The  stomach  and  duo- 
denum are  very  frequently  the  seat  of  secondary  foci.  .  .  .  The 
bacteria  invade  the  stomach  wall  and  appear  to  interfere  with 
the  secretion  of  hydrochloric  acid,  so  necessary  to  digestion.  Cultiu-es 
of  the  stomach  contents  will  reveal  the  presence  of  various  types 
of  streptococci  and  frequently  of  various  tApes  of  colon  bacilli. 
The  chemical  examination  of  the  stomach  contents  will  show  either 
a  very  low  secretion  of  hydrochloric  acid,  or,  in  many  cases,  its 
entire  absence  during  the  test  meal."  Upon  the  administration 
of  autogenous  vaccines  the  acidity  of  the  stomach  is  increased  and 
the  bacteria  disappear. 

The  first  criticism  which  can  be  advanced  against  such  a  position 
is  that  these  conclusions  are  based  upon  single  determinations  by 
the  Rehfuss  method  of  fractional  analysis.  The  writer  has  shown- 
that  repeated  analyses  carried  out  on  the  same  individual  within 
a  short  period  of  time  yield  different  acidity  curves.  In  other 
M'ords  the  same  subject  may  show  a  low,  high  and  intermediate 
acidity  on  three  separate  analyses  carried  out  within  a  single  week. 
This  holds  true  likewise  for  the  average  fasting  contents.  Obviously 
therefore,  it  is  not  valid  to  base  any  conclusions  on  a  single  deter- 
mination. Before  entering  into  a  discussion  of  further  objections, 
it  would  be  more  appropriate  to  present  the  data  upon  which  they 
are  based. 

Bacteriologic  studies  of  fractional  gastric  analyses  carried  out 
repeatedly  on  psychotic  patients  and  normal  individuals  have 
shown  that  in  only  one-half  the  instances  was  there  any  correlation 
between  high  acidity  and  low  bacterial  numbers  or  irire  versa.  In 
other  words  there  was  evidently  still  another  f|ictor  operating  which 
precluded  any  such  simple  explanation  as  that  wherein  acidity 
alone    determined    the    bacterial    count    of    the    stomach.     Upon 

1  The  Defective  Delinquent  and  the  Insane,  Princeton  University  Press,  p.  201. 
New  York  Med.  Jour.,  1920,  111,  072,  721,  770. 

-  Kopeloff,  Nicholas:  Individual  Variation  as  Influencing  the  Rehfuss  Fractional 
Method  of  Gastric  Analvsis,  .Jour.  Am.  Med.  Assn.,  1922,  78,  404. 
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close  observation  it  became  apparent  tliat  the  amount  of  saliva 
swalloM^ed  by  a  patient  during  the  two-and-one-half  hour  period 
necessary  for  the  complete  gastric  analysis  by  the  fractional  method 
was  of  considerable  significance.  For  example,  the  bacterial 
counts  made  on  all  the  gastric  fractions  varied  from  0  up  to  100,000 
per  cubic  centimeter,  depending  upon  the  individual.  Only  one 
patient  consistently  showed  a  complete  absence  of  bacteria  on 
repeated  analyses.  It  is  of  particular  interest  that  this  w'as  a 
case  of  profomid  depression.  In  fact,  she  refused  food  and  often 
fasted  for  as  much  as  forty-eight  hours  at  a  time.  It  is  further- 
more of  importance  to  note  that  her  secretory  activity  was  greatly 
reduced.  Her  mouth  was  usually  exceedingly  dry,  and  it  was 
difficult  to  stimulate  any  flow^  of  saliva.  The  conclusion,  there- 
fore, was  that  the  absence  of  saliva  was  the  limiting  factor,  so  far 
as  her  bacterial  content  was  concerned.  It  might  perhaps  be 
mentioned  in  passing  that  her  gastric  acidity  was  not  abnormally 
high. 

The  major  problem  under  investigation,  namely,  the  relation 
of  focal  infection  to  the  psychoses,  demands  a  thorough  investi- 
gation of  the  gastrointestinal  tract  in  order  to  establish  whether 
or  not  it  is  to  be  considered  a  focus  of  infection.  Obviously  it  is 
essential  to  determine  whether  the  bacterial  flora,  and  especially 
the  pathogenic  members  thereof,  are  true  stomach  bacteria  in  the 
same  sense  that  some  abnormal  condition  in  the  stomach  permits 
of  their  presence  and  consequent  multiplication;  or  whether  this 
flora  is  a  natural  resultant  of  such  comparatively  external  factors 
as  food  and  saliva. 

It  is  manifestly  impossible  completely  to  prevent  the  swallowing 
of  all  saliva  during  the  course  of  a  fractional  gastric  analysis,  in 
order  to  determine  its  relative  value  as  a  factor  influencing  the 
bacterial  content  of  the  stomach.  The  method  finally  devised 
however,  proved  elective  in  reducing  the  swallowing  of  saliva  to 
a  minimum.  The  procedure  consisted  in  placing  an  ordinary 
dental  suction  tube,  which  was  attached  to  a  running-water  vacuum 
pump,  in  the  suljject's  mouth  throughout  the  analysis.  The 
subject  was  continually  reminded  to  move  this  tube  freely  about 
in  the  mouth  (cainim  oris)  and  also  to  expectorate  as  frequently  as 
possible.  In  order  to  reduce  the  large  amount  of  saliva  necessarily 
swallowed  "when  the  Rehfuss  tube  is  introduced,  the  dental  suction 
tube  was  ke])t  in  the  mouth  for  one-half  hour  prior  to  the  swallow- 
ing of  the  liehfuss  tube.  An  added  precaution  was  to  have  the 
subjects  brush  their  teeth  wdth  particular  care  and  rinse  with 
chlorazene  solution  the  night  before  and  morning  of  the  analysis; 
the  mouth  was  again  rinsed  with  chlora/ene  solution  followed 
by  successive'  portions  of  sterile  water  before  the  aseptic  dental 
tul)e  was  inserted.  The  standard  Ewald  test  meal  consisted  of 
'Ai')  <rm.  of  sterilized  toast  and  250  cc  of  sterile  tea.     The  Ilehfuss 
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tube  aiul  syriiiue  wvvc  sterilized  as  Avell  as  the  test-tuhes  in  wliieli 
tlie  samples  were  eollected.  The  attemi)t  therefore  was  iiuidc  to 
have  all  conditions  as  aseptic  as  the  circumstances  would  permit. 
In  this  way  counts  made  on  the  bacteria  would  be  a  true  approxi- 
mation of  the  num})ers  and  kinds  actually  present  in  the  stomach 
and  could  be  satisfactorily  compared  w  ith  previous  results  obtained 
where  saliva  was  present  in  greater  amount.  The  acidity  of  each 
fraction  was  obtained  by  titration,  using  methyl  orange  and  phenol- 
thalein  as  indicators,  while  the  hydrogen  ion  concentration  was 
determined  colorimetrically,  using  the  Clark  and  Lubs  indicators. 
One  cubic  centimeter  of  each  fraction  was  plated  in  triplicate  at 
once  upon  withdrawal,  on  both  glucose  meat-infusion  agar  and 
lactose  meat-infusion  agar,  to  which  brom-cresol  pm-ple  was  added. 
Since  the  subjects  were  not  in  bed  during  these  analyses,  as  is 
customarily  the  case,  but  sat  upright  in  chairs,  their  stomachs 
emptied  in  somewhat  less  than  the  usual  time. 

In  Table  I  are  presented  the  bacteriologic  and  chemical  results 
obtained  with  a  psychotic  patient   (diagnosed  manic-depressive: 


table  I.— comparison  of  gastric  fractions  with  saliva 
removed  and  not  removed— manic  subject. 


Saliva 

not  rem 

oved. 

Saliva  not  removed. 

Saliva  removed. 

M.  SI. 

Bact. 

TA. 

P^. 

Bact. 

TA. 

P^. 

Bact. 

TA. 

p«. 

per  1  cc. 

per  1  cc. 

per  1  cc. 

F.C.       .      .      . 

15,500 

5 

2.8 

2 

12 

2.8 

J  hour 

380 

11 

2.7 

310 

35 

2.9 

5 

23 

2.5 

-1     " 

78 

41 

2.2 

5100 

37 

3.0 

8 

52 

1.7 

a      « 

5 

46 

1.8 

925 

41 

2.8 

2 

70 

1.4 

1*      "           .       . 

60 

25 

2.5 

2800 

28 

3.0 

0 

71 

1.3 

1 J  hours 

800 

18 

2.7 

110 

36 

2.2 

1 

42 

1.5 

U      " 

215 

25 

2.3 

95 

43 

1.9 

1 

29 

1.7 

11       " 

55 

6 

2.7 

12 

45 

1.8 

32 

12 

2.0 

2         "          .      . 

110 

28 

2.7 

5400 

10 

3.7 

* 

2 

3.0 

21      "          .      . 

48,000 

9 

2.7 

3200 

9 

4.3 

* 

2§      " 

46,000 

10 

2.7 

6800 

16 

3.5 

* 

TA.,   total  acidity;     pH.,   hydrogen-ion   concentration   (inverse); 
contents;  *  stomach  empty. 


F.C,   fa.stin. 


manic).  The  first  two  main  headings,  "Saliva  not  Removed," 
are  for  the  fractional  gastric  analyses  carried  out  at  two  different 
times  with  the  technic  employed  in  previous  work.^  Under  the 
final  heading,  "Saliva  removed,"  appear  the  data  obtained 
with  the  modified  technic  herein  described.  In  the  first  column 
of  figures  giving  bacteria  per  cubic  centimeter,  where  saliva  was 
not  removed,  we  see  that  the  fasting  contents  contained  15,500 
bacteria  per  cubic  centimeter.  During  the  process  of  digestion 
the  numbers  are  considerably  lower  until  two  and  one-quarter 
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hours  luive  clai)st'(l,  when  tliere  is  a  trcnieiKlous  iiicrcaso.  It  may 
be  mentioned,  parenthetically,  that  the  unsterilized  toast  usually 
given  contained  an  average  of  a]:)out  ()()(),()()()  microorganisms  per 
gram.  The  acidity  in  the  stomach  is  generally  sufficient  to  deci- 
mate a  large  pro])ortion  of  the  original  number  of  })acteria  ingested, 
which  would  be  ai)]:)roximately  5(),()00  per  cubic  centimeter  of 
total  gastric  contents.  In  the  second  column  of  l)acterial  numbers 
the  fasting  contents  were  unfortunately  not  obtained,  but  the 
remaining  figures,  while  higher  than  those  in  the  first  column, 
have  much  the  same  general  proportions,  namely,  the  last  few 
fractions  show  the  higliest  bacterial  counts.  Contrast  these  tw^o 
columns  with  the  column  of  bacterial  figures  where  saliva  was 
removed.  Here  the  first  number  is  2  and  the  last,  which  is  the 
highest,  is  32.  The  results  speak  for  themselves.  In  other  words, 
based  on  the  last  fraction  in  the  first  coliunn  where  saliva  was 
removed,  this  represents  only  0.007  per  cent  of  the  bacteria  found 
in  the  former  fraction.  Such  a  striking  reduction  makes  the  con- 
clusion irresistible,  namely,  that  bacterial  numbers  in  the  stomach 
at  any  one  time  depend  almost  entirely  upon  the  saliva  swallowed 
(where  the  bacterial  content  of  the  food  may  be  disregarded). 

Several  other  interesting  points  may  also  be  noted.  The  most 
important  of  these  bears  on  the  relation  of  the  active  digestive 
cycle  to  the  interdigestive  phase.  In  other  words  it  would  naturally 
be  expected  that  the  greatest  multiplicatit)n  of  bacteria  and 
maximum  numbers  would  be  attained  in  the  "interdigestive" 
phase  when  the  stomach  is  relatively  at  rest  and  the  secretion 
of  acid  is  at  a  minimum.  Accordingly,  therefore,  the  fasting 
contents  should  show  the  highest  bacterial  count.  But  such  is 
not  the  case.  As  a  matter  of  fact  the  last  fractions,  whether  saliva 
be  removed  or  not,  contain  a  far  greater  number  of  bacteria.  Un- 
questionably the  secretion  of  acid  during  the  actual  process  of 
digestion,  together  with  the  natural  motility  of  the  stomach,  should 
materially  reduce  the  numbers  present  at  the  outset.  Contrary 
to  this  inference  the  numbers  are  actually  increased,  and  this  is 
additional  evidence  that  the  continual  swallowing  of  saliva  (which 
contains  millions  of  l)acteria  per  cubic  centimeter)  is  in  reality 
the  factor  which  determines  the  bacterial  content  of  the  stomach. 
The  mere  act  of  swallowing  the  Ilehfuss  tube  is  alone  responsible 
for  carrying  down  considerable  saliva,  and  this  is  ])robably  why 
the  bacterial  count  on  the  fasting  contents  is  as  high  as  it  is. 
Furthermore,  it  has  been  observetl  that  toward  the  end  of  the 
analysis,  when  the  stomach  is  almost  empty,  it  becomes  necessary 
to  mani])ulate  the  tul)e  considerably  in  order  to  obtain  the  fraction, 
and  tiierefore  a  large  increase  in  bacterial  luunbers  would  naturally 
accompany  this  procedure.  Occasionally  it  will  be  found  neces- 
sary to  manipulate  the  tube  during  some  stage  of  the  analysis, 
which  almost  invariably  results  in  an  increase  in  the  number  of 
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bacteria.  Again,  the  fact  that  the  bacterial  numbers  where  sahva 
was  removed  were  so  small  as  to  be  negligible  is  significant  when 
it  is  noted  that  the  secretion  of  acid  is  without  much  infiucnce, 
i.  e.,  only  two  bacteria  appear  where  the  total  acidity  is  as  low  as 
12  and  as  high  as  70.  All  these  considerations  mentioned  point 
to  the  fact  that  the  saliva  is  the  most  important  single  factor  in 
influencing  the  bacterial  content  of  the  stomach  under  the  con- 
ditions employed.  No  attempt  is  made  here  to  underestimate 
the  importance  of  gastric  acidity  in  influencing  the  numbers  and 
kinds  of  bacteria.  If  anything,  these  data  corroborate  from 
another  aspect  the  bacteriologic  findings  of  previous  investigators 
who  claim  that  gastric  acidity  is  sufficient  to  control  the  develop- 
ment of  bacteria  in  the  stomach.  There  are  two  important  factors 
to  be  considered  in  this  connection:  (a)  the  actual  concentration 
of  hydrogen  ions  and  buffer  salts,  and  (b)  the  element  of  time. 
Bacteriologic  studies  which  have  been  concerned  with  mathematical 
aspects  bring  out  this  latter  point  very  clearly.  In  other  words, 
while  it  is  possible  to  find  a  great  number  of  bacteria  in  the  stomach 
at  one  particular  moment,  the  continued  limiting  effects  of  acidity 
will  soon  be  manifest,  and  it  will  be  seen  that  in  only  very  few  cases, 
and  chiefly  where  organic  lesions  are  present,  may  the  stomach  be 
regarded  as  a  focus  of  infection.  However  at  any  particular  time 
it  is  possible  to  find  numbers  of  bacteria,  and  it  is  the  contention 
borne  out  by  these  data  that  at  such  time  the  saliva  is  the  more 
important  factor.  It  is  scarcely  necessary  to  add  that  the  find- 
ing of  bacteria  may  or  may  not  be  of  significance,  depending  upon 
the  numbers  and  t^']3es  found;  still  it  is  generally  conceded  that 
large  numbers  would  be  expected  in  such  stomachs  as  might  be 
considered  foci  of  infection. 


table  II.— comparison  of  gastric  fractions  with  saliva 

REMOVED  AND  NOT  REMOVED  — NORMAL  SUBJECT. 


Saliva 

not  removed. 

Saliva 

not  removed. 

Sali^ 

•a  remo\ 

•ed. 

S.  My. 

Bact. 
per  1  CO. 

TA. 

pH. 

Bact. 
per  1  cc. 

TA. 

pH. 

Bact. 
per  1  cc. 

TA. 

pH. 

F.C.       .      .      . 

7,000 

15 

3.0 

12,000 

20 

2.7 

97 

14 

3.0 

i  hour 

1,050 

17 

3.0 

550 

25 

2.6 

300 

16 

3.0 

i     "    .      .      . 

700 

30 

2.8 

1,700 

39 

2.6 

40 

22 

2.4 

3  « 

4  ... 

780 

42 

2.7 

1,400 

62 

1.6 

180 

38 

1.9 

1               "... 

1,000 

50 

2.6 

1,800 

76 

1.6 

138 

45 

1.7 

1  i  hours 

1,050 

37 

2.6 

1,100 

73 

1.5 

115 

49 

1.7 

U    "       .    . 

250 

39 

2.3 

600 

65 

1.4 

38 

52 

1.7 

If      " 

450 

47 

1.6 

800 

45 

1.6 

43 

49 

1.7 

2         " 

750 

25 

2.1 

1,000 

22 

2.4 

70 

35 

1.8 

21      " 

31,000 

7 

4.5 

600 

21 

2.4 

300 

15 

4.2 

21      " 

58,000 

4 

5.0 

900 

30 

1.9 

* 

7 

4.4 

TA.  total  acidity;    pH,  hydrogen-ion  concentration  (inverse);    F.C,  fasting  con- 
tents;   Bact.,  bacteria;  *  stomach  empty. 
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In  Table  II  are  given  the  results  oljtained  on  a  healthy  normal 
individual,  in  order  to  show  plearly  that  the  mental  condition  did 
not  unduly  affect  the  conclusion  previously  arrived  at.  Here, 
again,  are  seen  practically  the  same  points  as  were  brought  out  in 
the  previous  case.  Thus  where  saliva  is  not  removed,  as  in  the 
first  column,  the  fasting  contents  contain  7000  bacteria  per  cubic 
centimeter  while  the  last  two  fractions  contain  31,000  and  58,000 
bacteria  per  cubic  centimeter  respectively.  The  intermediate 
fractions  vary  between  250  and  1050  bacteria  per  cubic  centimeter. 
In  the  second  column  of  bacterial  numbers,  where  sali^'a  was  not 
removed,  there  is  a  variation  from  550  to  12,000  bacteria  per  cubic 
centimeter.  Comparing  this  with  the  third  coliunn,  where  saliva 
was  removed,  a  striking  decrease  is  evident.  There  is  a  variation 
from  38  to  300  bacteria  per  cubic  centimeter.  In  other  words,  the 
highest  bacterial  count  where  saliva  was  removed  is  lower  than  the 
lowest  bacterial  coiuit  in  the  second  column  where  saliva  was  not 
removed,  and  very  slightly  higher  than  the  lowest  bacterial  count 
in  the  first  column  where  saliva  was  not  removed.  The  conclusion 
is  therefore  corroborated  that  the  saliva  is  one  of  the  most  im- 
portant single  factors  infiuencing  the  bacterial  content  of  the 
stomach.  In  the  first  column  where  saliva  is  not  removed,  as  with 
the  previous  subject,  it  is  seen  that  the  bacterial  count  for  the 
fasting  contents  is  lower  than  in  the  last  two  fractions,  showing 
that  there  could  not  have  been  any  multii)lication  of  bacteria  in 
the  interdigestive  phase.  The  same  fact  may  be  observed  in  the 
final  column  where  saliva  was  removed.  The  second  column  is 
an  exception  to  the  rule,  but  may  easily  be  explained  on  the  basis 
that  somewhat  more  saliva  was  swallowed  with  the  Rehfuss  tube 
than  is  ordinarily  the  case.  It  is  furthermore  obvious  that  there 
is  no  correlation  between  bacterial  numbers  and  variation  in  acidity 
as  measured  either  by  titration  or  hydrogen-ion  concentration, 
which  points  to  the  greater  importance  of  saliva  as  a  limiting 
factor. 

Similar  results  were  obtained  wdth  other  psychotic  patients 
(also  manic-depressive:  manic).  It  is  scarcely  necessary  to  dis- 
cuss these  results  in  detail,  since  the  data  which  corroborate  the 
points  already  emphasized  are  published  elsewhere.^ 

An  important  consideration,  howcAer,  is  that  these  patients  had 
a  very  low  acidity  and  would  be  precisely  the  type  of  subjects 
therefore  in  which  bacteria  might  gain  a  foothold  and  make  the 
stomach  a  focus  of  infection.  Judging  from  the  results  when 
saliva  is  removed  such  is  far  from  being  the  case. 

It  must  be  remcml)ered  that  a  fractional  gastric  analysis  carried 
out  on  a  normal  indi\'idual  is  one  thing  and  when  carried  out  on 

'  Kopeloff,  Nicholas:  The  Fi actional  Method  of  Gastric  Analysis  as  Applied 
to  the  Psychoses,  State  Hospital  Quarterly  (New  York),  1922,  7,  326. 


kopeloff:  is  the  stomach  a  focus  of  infection?       127 

a  manic  patient  is  quite  another.  The  difficulties  must  truly  be 
seen  to  be  appreciated.  The  continual  conversation  must  per- 
force induce  a  series  of  swallowing  reflexes,  which  tend  to  carry 
saliva  down  the  esophagus  despite  any  devices  for  removal  of 
saliva.  The  attempt,  therefore,  to  remove  saliva  during  the 
course  of  analysis  on  such  a  patient  could  scarcely  be  put  to  a 
severer  test  or  meet  with  less  response.  Consequently  the  data 
take  on  an  added  significance  when  they  so  definitely  point  to  the 
observation  that  the  removal  of  saliva  is  accompanied  by  a  striking 
reduction  in  bacterial  count.  The  conclusion,  therefore,  is  that 
saliva  influences  the  bacterial  content  of  the  stomach. 

A  qualitative  study  of  the  types  of  bacteria  found  in  the  saliva, 
and  by  the  fractional  method  of  analysis,  in  the  stomach  serves 
as  additional  evidence  in  support  of  these  findings.^  The  organ- 
isms found  most  frequently  have  been  streptococci,  yeasts,  staphy- 
lococci, members  of  the  lactic-acid  and  aerogenes  groups.  It 
was  found  that  there  was  no  correlation  between  the  degree  of 
acidity  and  the  species  or  numbers  of  bacteria  found.  Strepto- 
cocci were  associated  as  frequently  with  stomachs  having  high 
acidity  as  with  those  having  low  acidity.  The  toast  contained 
many  yeasts  and  some  bacteria.  The  other  bacteria  noted  were 
almost  invariably  to  be  found  in  the  saliva,  so  that  there  remains 
no  question  but  that  the  bacterial  flora  of  the  stomach  is  a  resultant 
of  purely  external  factors,  food  and  saliva. 

Therefore,  Cotton's^  contention  that  the  stomach  is  a  focus  of 
infection  finds  no  substantiation  after  a  critical  inspection  of  the 
fundamental  facts.  His  conclusions  are  based  upon  results  obtained 
by  the  Rehfuss  method,  and  therefore  are  open  to  the  following 
objections:  (a)  Repeated  analyses  by  the  Rehfuss  method  on  the 
same  individual  yield  different  curves  and  little  constancy  in 
bacterial  species;  (b)  no  correlation  can  be  established  between 
low  acidity  and  high  bacterial  numbers  or  species,  since  it  has 
been  shown  that  acidity  is  not  the  limiting  factor  in  determining 
the  bacterial  content  of  the  stomach  during  a  fractional  analysis 
by  the  Rehfuss  method  (c)  saliva  is  the  most  important  factor  in 
influencing  the  bacterial  content  of  the  stomach  (without  gastric 
lesions),  although  the  bacterial  content  of  the  food  ingested  must 
be  considered. 

Should  the  objection  be  raised  that  the  bacterial  content  of  the 
stomach  is  an  academic  one,  the  burden  of  proof  falls  on  him  who 
asserts  that  it  is  possible  to  determine  infection  in  the  lining  of 
the  stomach  wall.  Removal  of  the  stomach  is  the  only  positive 
method  yet  known  of  proving  whether  or  not  such  infection  exists. 
The  advantage  of  obtaining  the  knowledge  in  such  a  manner  could 
scarcely  be  considered  worth  while  from  the  standpoint  of  treat- 
ment. Therefore,  infection  in  the  stomach  (without  lesions) 
has  been  diagnosed  by  Cotton  from  results  obtained  by  the  Rehfuss 


128  KOPELOFF:    IS   THE   STOMACH    A    FOCUS    OF   INFECTION? 

method.  Two  possibilities  are  open :  The  first  is  that  the  infection 
is  secondary  and  has  been  brought  by  means  of  the  blood  stream 
and  lymph  channels,  and  the  second  is  that  it  results  from  the 
swallowing  of  infected  material.  In  either  event  if  the  infection 
is  "hidden"  in  the  living  stomach  wall,  the  gastric  contents  upon 
withdrawal  will  not  show  the  bacteria  in  question.  On  the  other 
hand,  if  the  bacteria  from  the  focus  are  being  actively  discharged 
into  the  stomach  contents,  then  if  the  infection  has  come  by  way 
of  the  blood  or  lymph  stream  the  number  of  bacteria  found  in  the 
gastric  contents  should  not  be  decreased  by  cutting  off  the  flow  of 
sali"\'a.  However,  such  is  not  the  case,  and  it  has  been  shown  that 
the  remo\'al  of  saliva  reduces  the  bacterial  content.  Consequently 
it  must  be  inferred  that  the  bacteria  in  the  gastric  contents  are 
introduced  by  the  swallowing  of  saliva.  It  naturally  follows  then 
that  there  should  be  a  multiplication  of  microorganisms  when  the 
stomach  is  at  rest.  However,  it  has  been  previously  shown-  that 
no  such  multiplication  exists  even  in  stomachs  having  a  low  acidity. 
No  question  is  raised  here  with  regard  to  the  stomach  being  a 
focus  of  infection  where  organic  lesions  are  present,  for  undoubtedly 
ulcers  and  other  similar  conditions  may  well  act  as  foci  of  infection. 
The  chief  concern  is  whether  the  stomach  is  a  focus  of  infection 
where  there  is  no  indication  of  organic  lesions,  or  where  no  other 
criteria  than  the  Rehfuss  method  for  establishing  such  infection 
has  been  used,  as  in  cases  reported  by  Cotton,^  which  have  yielded 
to  treatment  with  autogenous  vaccines.  Since  the  bacterial  flora 
of  the  stomach  have  been  shown  in  this  paper  to  be  the  resultant 
of  external  factors,  such  as  food  and  saliva,  the  results  obtained 
by  the  Rehfuss  method  of  fractional  gastric  analysis  cannot  be 
considered  adequate  criteria  for  determining  whether  or  not  the 
stomach  is  a  focus  of  infection.  Consequently  no  validity  can 
be  attached  to  the  conclusion  based  upon  the  use  of  this  method 
that  the  stomach  bears  an  etiologic  relationship  to  the  develop- 
ment of  systemic  disease  or  a  pyschosis.*  Studies  concerning  the 
presence  and  elimination  of  foci  of  infection  (teeth  and  tonsils) 
in  psychoses  are  now  in  progress,  and  in  the  near  future  a  report 
will  be  made  on  a  group  of  functional  psychoses  all  showing  infected 
teeth  and  tonsils.  In  one-half  of  the  group  the  foci  of  infection 
were  removed,  the  remaining  half  of  the  group  were  not  operated 
upon  and  therefore  could  be  regarded  as  "controls." 

The  stafi"  have  been  very  generous  in  their  assistance,  partic- 
ularly Dr.  C.  O.  Cheney,  and  Mr.  E.  J.  Kennedy  has  rendered 
invaluable  aid  in  the  laboratory. 

Summary.  1.  A  ({uantitative  as  well  as  a  qualitative  study 
was  nijidc  of  the  bacteria  found  in  the  stomach  at  dift'erent  stages 


*  N.  Kopoloff  and  C  O.  Cheney.:    Studies  in  Focal  Infection;    Its  Presence  and 
Elimination  in  the  Functional  Psychoses.     Am.  Jour.  Psychiatry,  Oct.,  1922. 
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in  the  digestive  process,  employing  the  fractional  method  of  gastric 
analysis. 

2.  The  device  used  for  the  removal  of  saliva  during  gastric 
analysis  was  a  dental  suction  tube.  This  made  possible  a  com- 
parison of  gastric  fractions  contaminated  and  uncontaminated 
by  saliva. 

3.  Bacterial  counts  showed  a  striking  reduction  in  numbers  in 
gastric  fractions  when  saliva  was  inaccessible.  The  highest  numl)er 
of  bacteria  per  cubic  centimeter  in  a  psychotic  patient  (manic- 
depressive:  manic)  where  saliva  was  7wt  removed  was  48,000; 
where  saliva  was  removed  the  highest  number  found  was  32. 
Similar  results  were  obtained  with  a  normal  individual  and  with 
other  manic  patients. 

4.  These  data  take  on  an  added  significance  when  it  is  remembered 
that  the  swallowing  of  saliva  is  particularly  difficult  to  control  in 
manic  patients.  Furthermore  it  is  important  to  note  that  this 
reduction  in  numbers  of  bacteria  when  saliva  is  removed  occurs 
alike  with  patients  having  a  very  low  gastric  acidity  and  those 
of  a  more  normal  type. 

5.  There  is  no  correlation  between  high  acidity  in  the  stomach 
and  low  bacterial  numbers,  or  vice  versa.  Streptococci  were  found 
associated  with  high  as  often  as  with  low  gastric  acidity,  conse- 
quently there  seems  to  be  no  reason  to  attach  undue  importance 
to  their  presence  or  therefore  to  consider  the  stomach  a  focus  of 
infection.  This  means  that  another  factor,  the  saliva,  is  of  greater 
importance  in  determining  the  bacterial  content  within  certain 
limits. 

6.  The  fact  that  the  bacterial  count  on  the  "fasting  contents" 
is  usually  considerably  lower  than  during  the  process  of  digestion 
indicates  that  little  or  no  multiplication  of  bacteria  takes  place 
when  the  stomach  is  relatively  at  rest. 

7.  The  microorganisms  found  in  the  different  gastric  fractions 
with  greatest  frequency  are:  Yeasts,  staphylococci,  streptococci 
and  members  of  the  lactic-acid  and  aerogenes  groups.  x\lmost 
invariably  these  are  found  in  the  saliva  of  the  same  patient  or  in 
the  food  given.  Consequently  they  cannot  be  regarded  as  con- 
stituting a  true  bacterial  flora  of  the  normal  stomach. 

8.  From  these  various  considerations  it  may  be  inferred  that 
the  stomach  is  not  acting  as  a  focus  of  infection  but  merely  as  a 
receptacle  for  the  bacteria  poured  into  it.  This  is  in  agreement 
with  the  bacteriologic  investigations  of  others  to  the  effect  that 
gastric  acidity  is  sufficient  to  prevent  bacterial  development. 

Conclusion.  The  l)acterial  content  of  the  stomach  is  influenced 
by  the  saliva.  The  Rehfuss  method  of  fractional  gastric  analysis 
cannot  be  considered  an  adequate  criterion  in  determining  whether 
the  stomach  is  a  focus  of  infection. 
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A  Dictionary  of  Dental  Science.  By  L.  Pierce  Anthoni', 
D.D.S.,  Associate  Editor  of  the  Deutril  Co.siuo.-!.  Pp.  324;  23 
plates.     Pliiladelphia  and  New  York:     Lea  &  Febiger,  1922. 

The  author's  long  experience  in  dental  literary  work  has  well 
fitted  him  to  produce  this,  as  far  as  we  know,  the  first  purely  dental 
dictionary  in  the  English  language.  The  book  defines  all  words 
likely  to  be  met  by  the  dentist  in  medical  works  of  interest  to  him, 
and  in  addition  many  technical  dental  words  are  found  that  are  not 
included  in  medical  dictionaries.  In  view  of  the  ever-increasing 
contact  between  the  two  professions  the  book  should  be  valuable 
for  the  physician  as  well  as  the  dentist.  I. 


Pulmonary  Tuberculosis.  By  Maurice  Fisiiberg,  M.D.,  Clini- 
cal Professor  of  Medicine,  University  and  Bellevue  Hospital 
]\Iedical  College;  Chief  of  the  Tuberculosis  Service,  Montefiore 
Hospital  for  Chronic  Diseases,  and  of  Bedford  Hill  Sanatorium 
for  Incipient  Tuberculosis.  Third  edition,  revised  and  enlarged. 
Pp.  891;  129  engravings  and  L'8  plates.  Philadelphia  and  New 
York:     Lea  &  Febiger. 

Books  descriptive  of  a  single  disease  are  so  frequently  written 
by  a  specialist  with  the  object  of  exjjloiting  some  special  views  or 
method  of  treatment,  that  they  are  generally  viewed  Avith  sus- 
picion by  the  general  practitioner.  Unfortunately  many  works  on 
tuberculosis  devote  too  much  space  to  one  phase  of  the  disease, 
while  other  equally  important  aspects  are  treated  briefly  and  casu- 
ally. This  too-frequent  failing  has  been  avoided  in  the  third 
edition  of  this  unusually  well-balanced  work,  which  has  been 
improved  by  the  addition  of  several  chapters  dealing  with  certain 
phases  of  this  disease  frequently  disregarded,  while  the  other 
chapters  have  been  largely  rewritten  or  amplified  so  as  to  present  the 
more  recent  views  and  researches.  While  it  is  impossible  to  agree 
fully  with  all  the  views  of  this  author,  there  is  no  recent  work  which 
presents  the  subject  of  tuberculosis  in  such  a  convenient  form,  from 
such  a  sane  viewpoint,  and  at  the  same  time  contains  so  much 
information  of  equal  \ahie  to  the  general  practitioner  and  to  those 
physicians  who  are  specially  interested  in  this  disease.  C. 
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Modern  INIetiiods  in  the  Diacinosis  a\d  Treatment  of  JIenal 
Disease.  By  Hugh  M acLean,  IM .1 ).,  I ).Sc.,  Professor  of  Medi- 
cine, University  of  London  and  Director  of  the  Medical  Clinic, 
St.  Thomas's  Hospital.  Pp.  102;  4  illustrations.  Philadelphia 
and  New  York:     Lea  &  Febiger,  1922. 

To  those  of  the  medical  profession  interested  in  the  study  of 
kidney  disease  no  more  thorough  and  comprehensive  volume  of 
its  size  has  been  placed  before  the  reader.  Concentrated  in  a 
comparatively  few  pages  are  all  the  important  facts  that  have  to 
do  with  the  diagnosis  and  treatment  of  renal  disease.  This  con- 
centration of  the  subject  matter  is  of  particular  value  to  the  prac- 
titioner because  in  the  past  few  years  in  many  ways  our  conception 
of  nephritides  has  very  materially  changed  and  many  new  studies 
have  appeared  which  have  to  do  with  the  determination  of  the 
function  of  the  kidneys.  The  author  deals  with  first  the  chief 
functions  of  the  kidney,  then  goes  on  and  discusses  the  kidney  in 
disease,  the  significance  of  albumin  and  casts,  l^lood  examinations 
and  other  tests  to  determine  renal  function.  He  describes  the 
proper  examination  of  patients  to  determine  renal  inefficiency  and 
has  a  series  of  illustrative  cases.  He  also  writes  upon  the  impor- 
tance of  determining  the  condition  of  the  kidney  in  certain  surgical 
lesions  and  concludes  with  some  observations  on  the  dietetic  treat- 
ment of  nephritis.  All  these  phases  of  urinary  pathology  and  diag- 
nosis are  treated  most  sensibly.  The  book  is  well  rounded  out,  well 
proportioned  and  can  be  heartily  recommended  to  the  practitioner 
of  medicine.  ]\L 

Advanced  Suggestion.  By  Haydn  Brown,  L.R.C.P.  (Edin.), 
F.R.S.M.  Pp.  402.  New  York:  William  Wood  &  Company, 
1922. 

This  is  the  second  edition,  a  review  of  the  first  one  having 
appeared  in  this  jom-nal  a  few  years  ago.  Liasmuch  as  there  have 
been  very  slight  changes,  with  the  exception  of  the  addition  of  three 
chapters,  the  original  review  is  herewith  reprinted. 

"On  page  230,  in  a  chapter  on  'A  Study  in  IMorbid  Growths,' 
appears  the  following  paragraph:  'I  have  myself,  at  will— know- 
ing how  to  act  and  what  to  expect— obtained  unquestionable  results 
by  psychotherapy  in  dealing  with  examples  of  organic  disease  and 
al)normal  growth,  which  could  not  be  exceeded  by  radium  in 
similar  cases.' 

"  On  the  next  page,  paragraph  8  reads  as  follows :  '  I  have  indis- 
putable proof  of  organic  disorder  and  the  development  of  new- 
growth  having  been  originated  by  suggestion.  In  one  such  case  I 
have  reversed  the  causative  impression,  and  the  new  growth  has 
regressed  and  disappeared.' 
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"A  further  reading  of  this  chapter  denotes  that  the  author  has 
the  behef  that  cancer  can  he  cured  by  psychotherapy,  or,  as  he 
calls  it,  neuroinduction.  He  prefers  the  latter  to  suggestion,  for 
neuroinduction  to  him  implies  'the  accurate  conveyance  of  reliable 
sensations  and  conclusions,  and  their  correct  interpretation;  it  is  a 
true  sense  flemonstration  and  elucidation,  both  physically  and 
mentally.' 

"The  author  in  his  introduction  to  the  chapter  'Study  in  Morbid 
Growths,'  which  contains  the  paragraphs  mentioned  above,  makes 
the  following  naive  statement :  '  I  wrote  the  following  eight  and  a 
half  pages  some  time  before  finishing  this  book  and  1  offered  it  to 
two  of  the  leading  medical  journals.  It  was  declined— for  what 
reason  I  shall  probably  never  know;  but  I  can  only  think,  in  all 
charitableness  of  heart,  that  the  time  was  not  ripe  for  it.'  He 
later  mentions  specifically  the  British  Medical  Journal  as  one 
journal  which  refused  to  publish  his  views. 

"  It  is  hardly  necessary  to  say  any  more  about  this  book  on 
Advanced  Snfigesfion.  The  astonishing  part  is  that  such  a  work 
as  this  should  be  put  on  the  market  by  a  reputable  publisher  and 
that  the  author  is  a  Fellow  of  the  Royal  Society  of  Medicine." 

A  further  surprising  fact  is  that  this  book  has  reached  its  second 
edition,  from  which  it  is  a  justifiable  conclusion  that  the  medical 
public  will  buy  anything  that  appears  in  book  form. 


Treatment  of  Injuries  of  the  Peripheral  Spinal  Nerves. 
By  Sir  Harold  J.  Stiles,  K.B.E.,  F.R.C.S.  (Edin.),  Regius 
Professor  of  Clinical  Surgery,  University  of  Edinburgh;  and  M. 
F.  Forrester-Brown,  M.S.,  M.D.,  formerly  Surgeon,  Edinburgh 
War  Hospital.  Pp.  178;  (57  illustratiojis,  of  which  33  are  in  color. 
Oxford  Medical  Publications,  1922. 

This  monograph  has  as  its  object  "to  place  at  the  disposal  of 
the  general  surgeon  who  may  be  called  upon  to  deal  with  an  occa- 
sional case  of  peripheral  nerve  injury,  the  experience  which  has 
been  gathered  from  the  exceptionally  abundant  material  provided 
l)y  the  Great  War."  The  authors  have  had  an  unusually  large 
experience  in  this  field  of  work  and  in  this  book  attain  their  object. 
It  cannot  be  looked  upon  as  an  exhaustive  treatise  on  the  subject 
nor  has  it  been  intended  to  be.  The  reviewer  has  no  criticism  to 
offer  of  either  the  text  or  the  illustrations,  both  of  which  are  good. 
Undoubtedly,  the  general  surgeon  may  find  himself  in  a  position 
of  having  to  do  peripheral  nerve  surgery,  in  which  event  he  will 
find  this  book  useful.  The  reviewer  believes,  however,  that  the 
general  surgeon  is  not  the  one  to  do  this  work  if  others  are  avail- 
able who  have  made  a  special  study  of  neurologic  surgery.  Periph- 
eral nerves  are  in  reality  prolongations  of  the  central  nervous  sys- 
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tern,  and  it  requires  more  than  written  directions  to  handle  its 
lesions  properly.  The  reviewer  was  pleased  to  see  the  stress  laid 
upon  anatomy  in  this  monograph.  It  is  unquestionably  true  that 
the  surgery  of  lesions  of  the  peripheral  nerves  require  an  exact 
knowledge  of  the  anatomy  of  the  part  in  question.  It  is  hoped 
that  we  will  soon  begin  to  hear  of  the  end-results  of  the  various 
operative  procedures  used  in  treating  nerve  injuries,  especially  in 
the  Great  War.  Then  will  we  really  learn  the  value  of  each  pro- 
cedure. R. 

De  Arte  Phisicali  et  de  Cirurgia  of  Master  John  Arderne, 
Surgeon  of  Newark.  Dated  1412.  Translated  by  Sir 
D'Arcy  Power,  K.B.E.,  M.B.  (Oxford),  F.R.C.S.;  from  a 
transcript  made  by  Eric  Millar,  M.A.  (Oxford).  Pp.  60;  14 
illustrations.     New  York:     ^Yilliam  Wood  &  Company,  1922. 

Master  John  Arderne,  of  Newark,  was  born  in  1307,  and 
l)ecame  an  operating  sin-geon,  whose  practice  lay  among  the 
nobility,  wealthy  landowners  and  the  higher  clergy.  He  was  a 
sound,  practical  surgeon  and  taught  that  wounds  should  heal 
without  suppuration.  He  cut  boldly  and  invented  the  operation 
for  the  cure  of  fistula,  which,  after  falling  into  disuse  for  nearly 
five  hundred  years,  is  now  universally  employed.  His  medical 
treatment,  on  the  other  hand,  was  that  of  his  time,  employing 
spells,  herbs  and  nasty  or  innocuous  substances.  The  present 
work  consists  of  a  photographic  reproduction  of  an  illustrated 
manuscript  of  Arderne's  works,  with  a  translation  and  notes  by 
Sir  D'Arcy  Power.  The  illustrations  are  very  quaint  and  the 
many  medicinal  treatments  are  amazing;  the  surgical  sections  are 
of  much  greater  interest. 

As  the  first  research  study  in  medical  history  of  the  Wellcome 
Historical  INIedical  Museum,  the  book  should  be  well  received 
and  should  be  of  value  to  those  interested  in  early  surgery  and  in 
the  history  of  medicine.  P. 


Aids  to  Bacteriology.    By  William  Partridge.    Fom-th  edi- 
tion.    Pp.  276.    New  York:    William  Wood  &  Company,  1922. 

In  this  new  edition  the  author  has  made  many  additions,  bringing 
his  book  well  abreast  of  the  times.  Preparations  of  more  recent 
media  have  been  incorporated  and  the  H-ion  method  of  titration 
is  suggested,  but  the  reader  is  referred  to  other  sources  for  its 
technic. 

The  different  tj-phoid  vaccines  and  the  Dreyer  agglutination  test 
have  been  added  to  the  section  on  t^q^hoid;  and  the  anaerobes  have 
been  brought  up  to  date  by  the  inclusion  of  those  isolated  from 
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wounds  and  soil  during  the  war,  with  comments  on  wound  anti- 
septics. Among  the  filtrable  viruses,  additions  have  been  made 
to  the  foot-and-mouth  disease,  trench  fever  and  t^-phus  fever— also 
the  Proteus  X-9  agglutination  test.  The  fermentation  reactions  of 
the  common  yeasts  have  been  tabulated. 

In  all,  the  book  must  be  considered  as  a  manual.  As  such,  it 
will  be  of  assistance  to  the  laboratory  diagnostician  in  the  deter- 
mination of  pathogenic  bacteria— Trichomycetes,  Blastomycetes, 
Hyphomycetes  and  Protozoa  alike.  J. 


Manual  of  Physiotherapeutics.  By  Thomas  Davey  Luke, 
formerly  Physician,  Peebles  Hydropathic,  Peebles,  N.  B.;  Assist- 
ant Physician,  Smedley's  Hydropathic,  Matlock;  some  time 
lecturer  at  the  Edinburgh  University.  Second  edition.  Pp. 
480;  210  illustrations.  New  York:  William  Wood  &  Company, 
1922. 

This  work  is  a  revised  edition  of  the  author's  Manual  of  Natural 
Therapy,  published  in  1908.  The  practitioner  will  here  find  ade- 
quate descriptions  of  the  theory  and  technic  of  therapy  by  means 
of  heat,  light,  baths,  massage,  electricity  and  other  physical  agents. 
The  fundamental  defect  of  the  work— shared  by  the  majority  of 
books  and  papers  upon  this  subject— consists  in  the  too  ready 
acceptance  of  unproved  dicta.  Indeed  there  is  probably  no  field 
in  medicine  which  more  richly  deserves  a  thoroughgoing  in\'estiga- 
tion  from  the  standpoint  of  modern  physiology  than  the  field  of 
physiotherapy,  and  until  such  an  investigation  is  forthcoming  we 
need  feel  no  surprise  that  the  claims  of  the  osteopath  and  chiro- 
practor remain  unrefuted  in  the  public  mind.  Howe\er,  despite 
the  fact  that  in  reading  this  book  one  is  here  and  there  reminded 
of  these  less  legitimate  schools  of  therapy,  the  book,  on  the  whole, 
is  well  arranged  and  compares  favorably  with  other  standard 
works  on  physiotherapeutics.  A. 


Basal  Metaholism:  Its  Determination  and  Application. 
Edited  by  Frank  B.  Sanborn,  M.S.  Pp.  2N2.  Boston:  San- 
born Company,  1922. 

This  volume  is  intended  to  supj^ly  physicians  and  teclniicians 
with  a  reference  book  that  will  be  a  guide  in  making  basal  metabo- 
lism tests  and  in  interpreting  the  same.  The  editor  has  prepared 
some  original  articles  which  deal  with  the  fundamental  principles 
while  the  remainder  of  the  book  consists  of  compilations  of  abstracts 
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ami  original  papers  by  various  authors,  each  dealing-  with  a  {liU'erent 
phase  of  the  suliject.     The  result  of  this  is  much  repetition. 

A  descri])tion  is  given  of  the  various  types  of  indirect  calorimeters, 
without  conunent  on  the  merits  of  each  type.  It  seems  to  the 
reviewer  that  a  few  words  on  the  advantages  and  disadvantages 
of  the  open  and  closed  t^-pes  might  have  been  given  and  a  spirit 
of  impaj-tiality  still  maintained.  This  book  will  find  a  place  with 
those  who  wish  a  digest  of  this  subject  without  going  into  the 
voluminous  literature.  J. 


Cancer  of  the  Breast  and  Its  Treatment.  By  II.  Sa:mpson 
R\NDLEY,  M.S.,  M.D.  (LoND.),  F.K.C.S.  (Eng.),  Hunterian 
Professor  of  Surgery  and  Pathology  in  the  Royal  College  of 
Surgeons  of  England;  Surgeon  to  the  Middlesex  Hospital  and  to 
Its  Cancer  Charity,  and  Lecturer  to  Its  Medical  School.  Second 
edition.  Pp.  404;  82  illustrations.  New  York:  Paul  B.  Hoeber, 
1922. 

The  present  edition  contains  new^  chapters  on  Radiologic  Treat- 
ment, on  Recm-rence  and  Its  Operative  Treatment,  on  Paget's 
Disease  of  the  Nipple,  on  Lymphangioplasty,  and  on  Injury  as  a 
Causative  Factor  in  Carcinoma.     Chapter  IX  has  been  rewritten. 

The  w'ork  contains,  as  one  would  surmise,  a  complete  review  of 
the  author's  researches  on  dissemination,  which  he  concludes  is 
prov^en  for  cancer  of  the  breast.  Should  it  prove  to  be  true  for 
all  the  carcinomata,  the  surgery  of  malignant  disease  for  the  first 
time  is  placed  upon  a  rational  basis,  and  a  criterion  is  provided  by 
which  variations  in  surgical  technic  can  be  judged. 

The  importance  of  pathology  in  the  approach  to  the  operative 
treatment  of  cancer  is  emphasized,  for  technical  work  must  be 
guided  and  checked  at  every  step  by  a  first-hand  pathologic  knowl- 
edge. The  type  of  operation  which  the  author  performs,  therefore, 
is  based  upon  such  information,  and  important  facts  are  discussed 
in  planning  the  skin  incision,  removal  of  the  permeated  area  of  deep 
fascia,  etc.— all  of  which  are  of  the  utmost  importance. 

The  work  is  distinctly  a  review  of  the  author's  own  ideas  and 
technic.  No  mention  is  made  of  the  type  of  operative  procedure 
successfully  carried  out  by  other  surgeons,  if  such  procedure  does 
not  accord  fully  with  the  theory  of  permeation.  He  believes 
roentgen-rays  are  suitable,  especially  for  prophylactic  irradiation, 
covering  a  wide  area,  or  for  the  treatment  of  multiple  scattered 
deposits  in  the  parietes.  Radium  should  be  given  the  preference 
if  the  recurrence  is  single,  or  if  nodules  are  only  present  in  one  or 
several  limited  areas.  With  all  its  limitations,  radium  has  secured 
a  definite  position  in  the  treatment  of  breast  cancer,  rdieving  pain. 
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prolonging  life,  and  in  single  recurrences  it  presumably  may  com- 
plete the  cure  of  the  disease. 

The  chapter  on  Lymphangioplasty  describes  the  method  of  per- 
forming this  operation,  and  the  benefits,  as  well  as  cases  suitable 
for  this  measure  are  discussed.  The  chapter  on  Injury  as  a  Causa- 
tive Factor  in  Carcinoma  alludes  to  many  facts  of  importance  from 
the  medicolegal  standpoint,  S. 


Physiology  and  Biochemistry  in  Modern  Medicine.  By  J. 
J.  R.  Macleod,  Professor  of  Physiology  in  the  University  of 
Toronto;  assisted  by  R,  G.  Pearce,  A.  C.  Redfield  and  N.  B. 
Taylor  and  others.  Fourth  edition.  Pp.  992;  243  illustrations. 
St.  Louis:     C.  V.  Mosby  Company,  1922. 

The  presentation  to  the  public  of  the  fourth  edition  of  the 
author's  well-known  text-book  follows  most  appropriately  the 
important  work  on  pancreatic  extracts  that  has  recently  appeared 
from  his  laboratory.  One  looks  eagerly  to  find  if  it  has  been 
included  and  is  rewarded  on  pages  713  to  715  with  a  modest  but 
satisfactory  account  of  "insulin"  apd  its  effects. 

Important  ad<litions  have  also  been  made  in  the  section  devoted 
to  the  circulati(;n  of  the  blood.  In  the  chapters  on  the  electro- 
cardiogram are  to  be  found,  in  addition  to  the  usual  subject-matter, 
a  full  description  of  the  "triangk'  method,"  Lewis's  concept  of  the 
" bicardiogram "  and  the  "circus-movement"  h^^othesis  of  auricu- 
lar flutter,  the  last  properly  credited  to  Mines.  Space  forbids  to 
do  more  than  mention  other  subjects  that  have  been  rewritten, 
such  as  the  output  of  the  heart,  intracardiac  pressure,  acid-base 
equilibrium,  capillary  cux-ulation,  etc.  Considering  that  only  two 
years  have  elapsed  since  the  appearance  of  the  third  edition,  the 
authors  seem  to  have  amply  realized  the  function  of  the  volume, 
"To  describe  not  merely  what  already  has  been  achieved  in  the 
clinical  applications  of  physiology,  but  also  to  anticipate  where 
this  application  is  likely  soon  to  be  made  and  to  prepare  the  way 
by  describing  the  physiologic  principles  that  may  be  involved." 
In  spite  of  the  limitations  acknowledged  in  the  preface,  one  cannot 
but  be  surprised  at  the  total  omission  of  a  consideration  of  the 
special  senses,  the  spleen  and  other  organs  of  internal  secretion. 

K. 
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Cardiac  Gallop  Rhythms. — LeBard  (Arch.  d.  mal.  du  ca^ur,  1922, 
15)  contributes  an  exhaustive  study  of  gallop  and  triple  cardiac 
rhythm.  Acoustic  differences  between  the  various  types  (be  recog- 
nizes three)  are  drawn  with  a  fine  distinction  that  is  not  usually 
attempted  by  American  clinicians:  (I)  The  presystolic  (or  mesodia- 
stolic)  gallop  rhythm  of  the  "nephritic  heart"  is  described  as  represent- 
ing not  only  the  gallop  sound  that  occurs  shortly  before  the  first  heart 
sound,  but  others  that  extend  forward  into  mesodiastole  and  which 
may  be  actually  nearer  the  preceding  second  sound  than  the  succeed- 
ing first  sound.  The  author  points  out  that  wherever  this  sound  occurs, 
however,  it  is  a  phenomenon  of  telediastole.  The  presystolic  gallop 
is  generally  believed  to  be  due  to  auricular  contraction.  (II)  The 
protosystohc  gallop  is  due,  he  believes,  to  a  dissociation  of  the  valvular 
and  the  muscular  elements  of  the  first  sound.  It  is  compatible  with  a 
long  period  of  compensation  and  is  in  this  respect  different  from  the 
presystolic  or  mesodiastolic  gallop,  which  is  an  indication  per  se  of 
cardiac  strain.  The  author  does  not  differentiate  this  type  of  split 
first  sound  from  the  reduplication  that  may  occur  in  normal  hearts  in 
the  erect  posture,  and  does  not  describe  the  effect  of  posture  upon  this 
type  of  gallop.  (Ill)  The  protodiastolic  gallop  is  rare,  but  the  author 
has  had  several  instances  of  it.  It  differs  radically  from  the  first  two 
types,  from  the  clinical  point  of  view,  though  it  resembles  the  meso- 
diastolic gallop  closely  in  its  acoustic  properties.  The  protodiastolic 
gallop  gives  a  more  powerful,  palpable,  and  sometimes  visible,  apical 
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thrust  and  is  associated  with  jugidar  collapse;  the  other  types  are 
synchronous  with  a  juuular  wave.  He  presents  tracings  which  show 
that  this  type  of  gallop  definitely  precedes  auricular  contraction  and  is, 
therefore,  a  physiologic  entity. 

The  Toxicity  and  Parasiticidal  Action  of  Arsenicals  as  Influenced 
by  Their  Rate  of  Excretion.— Voegtlin  and  Thompson  {Jour.  Pharm. 
and  Exp.  Thcrap.,  1922,  20,  S5)  have  studied  in  albino  rats  the  rate  of 
excretion  of  three  groups  of  arsenical  compoinids,  the  tri^•alent  arsen- 
oxides,  arsenobenzene  derivatives  (the  arsphenaniin  group),  and  pen- 
tavalent  arsenicals,  and  have  compared  the  rates  of  excretion  with  the 
factors  of  toxicity  and  parasiticidal  action.  They  find  considerable 
variation  in  the  rate  of  excretion  in  different  individuals  of  the  same 
species.  The  trivalent  oxide  compounds,  which  are  more  toxic  and 
also  more  active  therapeutically,  show  the  slowest  rate  of  excretion; 
the  comparatively  nontoxic  and  therapeutically  less  active  pentavalent 
compounds  are  excreted  with  the  greatest  rapidity,  while  the  arseno- 
l)enzene  derivatives  occupy  an  intermediate  position.  The  ratio 
between  urinary  and  fecal  excretion  of  different  drugs  shows  great 
variation,  from  80  to  90  per  cent  of  the  pentavalent  compounds  being 
excreted  through  the  urine,  while  82  per  cent  of  injected  arsphenaniin 
leaves  the  body  through  the  feces.  The  authors  believe  that  the  evi- 
dence indicates  that  the  chemical  constitution,  in  so  far  as  it  is  respon- 
sible for  the  physical  properties  of  an  arsenical,  determines  its  rate  of 
excretion  and,  therefore,  its  toxicity  and  parasiticidal  action.  In  the 
next  paper  of  the  series,  Voegtlin,  Dyek  and  Miller  (Jour.  Pharm. 
and  Exp.  Thcrap.,  1922,  20,  129)  show  that  if  the  removal  of  arsenicals 
from  the  body  is  prevented,  by  means  of  complete  ligation  of  the 
ureters,  bile  duct,  or  both  (depending  upon  the  type  of  drug  and  its 
relative  urinary  and  fecal  excretion),  their  toxicity  and  parasiticidal 
activity  is  greatly  enhanced.  When  the  uret.:;rs  alone  were  ligated  this 
effect  was  marked  only  in  those  drugs  chiefly  excieted  through  the  kid- 
neys; and  in  the  same  way  ligation  of  the  bile  duct  alone  caused  a  great 
increase  in  the  toxicity  and  trypanocidal  activity  of  arsphenaniin  and 
neoarsphenaniin,  which  are  largely  excreted  in  the  feces.  The  authors 
conclude  that  their  experiments  offer  direct  proof  of  the  theory  that 
the  toxicity  and  therapeutic  value  of  arsenicals  is  governed  by  the 
rate  of  excretion  from  the  body,  and  that  Ehrlich's  chemical  theory  of 
organotropism  and  parasitotropism  is  disproved,  lletention  of  arsen- 
icals by  the  tissues  of  the  host  is,  therefore,  a  necessary  requisite  for 
drugs  of  practical  chemotherapeutic  value,  but  the  retention  must  be 
followed  by  such  a  chemical  change,  effected  by  the  tissues,  as  ulti- 
mately to  lead  to  the  formation  of  arsenic  in  a  form  which  can  be  easily 
excreted. 

The  Apparent  Role  of  Immunity  in  the  Genesis  of  Neurosyphilis. — 
The  present  status  of  our  knowledge  on  this  important  suljject  is 
sunnned  up  by  Kkidel  (Juiir.  A7n.  Med.  Assn.,  1922,  79,  874).  He 
points  out  the  applicalsility  to  neurosyphilis  of  the  "laws  of  progression 
and  of  inverse  projjortions,"  /.  c,  that  various  tissue  groups  are  not 
equally  susceptible  and  reactive  to  syphilitic  infection,  and  that  an 
inverse  (|uantitative  relationshij)  exists  in  the  intensity  of  consecutive 
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reactions  to  iiitVction.  Thus,  the  incidence  and  gravity  of  neurologic 
reaction  is  i-eguhited  by  tlie  antecedent  tissue  reactions  in  other  parts 
of  the  body,  so  that  patients  who  show  only  mild  reactions  to  early 
syphilis  are  more  liable  to  neuros\philis  than  those  who  have  severe 
secondary  lesions..  The  author  points  out,  however,  that  the  influence 
of  natural  imnuuie  reactions  may  be  greatly  altered  by  the  factor  of 
antisyi)hilitic  treatment.  It  is  shown  that  in  early  syphilis  a  short 
course  of  intensixe  treatment  predisposes  the  patient  to  neurosyphilis 
while  prolonged  courses  of  adequately  intensive,  continuous  treat- 
ment greatly  reduce  the  incidence  of  neurologic  damage.  Another 
modifying  factor  in  women  is  pregnancy,  which  tends  to  suppress  the 
lesions  of  syphilis,  particularly  neurosyphilis,  and  to  induce  latency. 


Effects  of  Antisyphilitic  Therapy  as  Indicated  by  the  Histologic 
Study  of  the  Cerebral  Cortex  in  Cases  of  General  Paresis.— Solomon 
and  Tait  (Arch.  Xriir.  and  Psych.,  1922,  8,  341)  have  had  the  unusual 
opportunity  of  studying  histologically  the  brains  of  27  cases  of  general 
paresis  which  had  been  more  or  less  intensively  treated  during  life. 
For  purposes  of  comparison,  the  brains  of  15  untreated  cases  were  also 
studied.  So  far  as  parenchymatous,  true  vascular  or  neuroglia  changes 
are  concerned,  no  conclusions  could  be  drawn  because  of  the  nature 
of  the  pathology  of  these  structures  in  general  paresis.  The  critical 
finding  of  diffuse  plasma  cells  in  the  perivascular  and  pial  infiltration 
could  be  fairly  accurately  compared  in  the  treated  and  untreated 
groups.  It  was  found  that  plasma  cells  were  few  and  infrequent  in 
most  of  the  treated  patients,  and  this  was  so  uniformly  the  case  that 
it  was  often  possible  to  predict  from  the  histologic  picture  whether 
or  not  the  patient  had  been  treated.  Also  both  lymphocytic  perivascu- 
lar infiltration  and  pial  infiltration  were  strikingly  less  in  the  treated 
than  in  the  untreated  group.  Neither  the  age  of  the  patient,  the 
clinical  Aariety  of  the  psychosis,  its  duration,  nor  the  kind  and  amount 
of  treatment  given  seemed  to  have  any  distinct  bearing  on  the  amount 
of  cellular  inflammatory  reaction.  They  conclude  that  antisyphilitic 
treatment  of  paretics  does  affect  the  histologic  picture  and  that  this  is 
prol)al)l3'  an  e\idence  of  lessened  chronicity  of  the  process. 


Glucose-tolerance  Test.— Beeler,  Bryan,  Cathcard  and  Fitz 
(Juur.  Mciab.  Res.,  1922,  1,  .549),  by  the  aid  of  the  stomach  tube,  found 
that  there  was  great  variation  in  the  absorption  of  glucose  ingested  for 
the  purpose  of  determining  tolerance.  Administration  of  the  glucose 
intravenously  corrected  this  error,  but  added  to  the  complication  of 
the  procedure.  The  writers  suggest,  therefore,  that  the  glucose  he 
administered  by  mouth,  as  usual,  and  that  at  the  end  of  an  hour,  the 
stomach  should  be  completely  emptied.  The  amount  of  glucose 
recovered  in  the  stomach  contents  should  be  subtracted  from  the 
amount  originally  given  and  the  amount  absorbed  per  kilo  body  weight 
thus  calculated.  Interpretation  of  the  resulting  blood-sugar  curve 
may  then  be  based  upon  a  knowledge  of  the  approximate  amount  of 
glucose  which  was  able  to  influence  that  curve.  Other  factors  of 
error,  such  as  variation  in  the  speed  of  absorption  from  the  small 
intestine  and  increase  of  blood  volume  by  absorption  of  fluid  may  be 
safely  disregarded. 
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Recognition   of    Congenital    Syphilitic   Inflammation   of    the    Long 

Bones.— TuRNBULL  [Lanrci,  1922,  1,  1239)  believes  that  s\'philis  in  the 
fetus  or  in  infants  may  give  rise  to  inflammation  in  the  diaphysis 
at  a  distance  from  the  epiphysis  or  in  the  periosteum.  Much  more 
commonly,  however,  it  causes  inflammation  in  the  diaphysis  at  its 
junction  with  the  epiphyseal  cartilage;  that  is  to  say,  in  the  metaph- 
ysis  and  in  the  epiphyseal  cartilage  itself.  Congenital  syphilitic 
disease  of  bone  is  not  a  general  systemic  condition,  but  is  due  to  the 
local  presence  of  spirochetes.  The  older  the  child,  the  fewer  are  the 
portions  of  bone  affected.  In  the  fetus  the  infection  tends  to  be  wide- 
spread, but  it  is  not  necessarily  universal.  The  femur,  tibia,  humerus 
and  ribs  are  sites  of  election. 

Pyelography.— KiDD  (Brif.  Med.  Jour.,  1922,  1,  748)  considers  it  un- 
wise to  try  to  do  both  kidneys  at  one  sitting.  It  is  a  mistake  to 
employ  too  large  a  ureteral  catheter.  The  author  makes  use  of 
a  Xo.  b^  Charriere.  Sterilization  of  catheters  with  hot  formalin 
vapor  helps  to  avoid  implanting  infection  in  the  kidney.  It  is  quite 
a  useless  procedure  to  measure  the  amount  of  urine  coming  away, 
with  the  idea  that  this  will  g\\e  information  as  to  whether  the  renal 
})elvis  is  a  large  one  or  a  small  one  and  as  to  how  much  fluid  to  inject 
before  taking  a  picture.  This  is  the  bedrock  difficulty  in  pyelography. 
This  method  of  clinical  research  is  indicated  particularly  in  cases  of 
severe  abdominal  pain  of  doul)tful  origin,  to  determine  the  nature  of 
aljdominal  tumors  and  to  complete  the  diagnosis  in  many  cases  of 
hematuria  and  pyuria. 

Hyperplasia  of  the  Rudimentary  Lymph  Nodes  of   the  Prostate. — 

FuKOSE  {Surg.,  Gynec.  and  Ob.st.,  1922,  25,  131)  says  that  small, 
primitive  or  rudimentary  lymph  nodes  occur  normally  throughout  the 
prostate  in  the  form  of  very  small  aggregations  of  lymphocytes  located 
beneath  the  glandular  and  duct  epithelium,  most  marked  toward  the 
outlets  of  the  ducts.  They  are  analogous  to  the  rudimentary  lymph 
nodes  found  in  other  organs  as  the  \Wer,  kidneys,  uterus,  etc.  Hyper- 
plasia of  these  rudimentary  lymph  nodes  of  the  prostate  occurs  chiefly 
in  chronic  hyperplastic  prostatitis  and  in  primary  carcinoma  of  the 
prostate.  In  both  conditions  the  h\-perplasia  is  essentially  an  inflam- 
matory one,  due  to  chronic  infection  or  irritation  and  possesses  the 
same  significance  that  such  hyperplasia'  ha\e  in  other  parts  of  the 
body.     In  the  absence  of  chronic  inflammation  a  hyperplasia  of  the 
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primitive  lymph  nocies  of  the  prostate  occurs  in  the  lymphatic  con- 
stitution and  may  be  found  also  in  other  jieneralized  diseases  of  the 
lymphoid  system  as  Hodgkin's  disease,  lymphocytoma  and  leukemia. 
In  both  the  inflanmiatory  and  noiiinHammatory  hyperplasias,  well- 
developed  germinal  centers  may  be  produced  in  the  hyperplastic  node. 
Other  evidences  of  functional  activity  by  these  hyperplastic  nodes  are 
shown  in  the  metastasis  of  pigment,  tubercle  bacilli  and  carcinoma 
cells  to  them.  

Malignant  Neoplasms  of  the  Extrahepatic  Biliary  Ducts. — 
Ren.shaw  (Ann.  Surg.,  1922,  76,  205)  says  that  cancer  of  the  bile  ducts 
as  a  clinical  and  pathologic  entity  was  not  recognized  previous  to 
the  middle  of  the  nineteenth  century.  Malignancy  of  the  bile  ducts, 
while  less  common  than  that  of  the  ga]l-V)ladder,  is  not  uncommon. 
The  ratio  in  a  series  of  104  cases  of  malignancy  of  the  biliary  ducts 
and  gall-bladder  was  1  to  4.  Carcinoma  is  the  most  common  type  of 
neoplasm  found.  Gall  stones  would  seem  to  be  of  greater  etiologic 
importance  than  is  generally  considered.  About  two-thirds  of  the 
cases  occur  between  the  ages  of  fifty  and  seventy  years.  A  diagnosis 
of  malignancy  of  the  ducts  is  uncertain.  After  a  diagnosis  of  obstruc- 
tive jaundice  has  been  made  exploration  is  generally  advisable.  From 
the  standpoint  of  slowness  of  growth  and  rarity  of  metastasis,  surgical 
treatment  should  be  favorable. 


Air  Embolism  following  Various  Diagnostic  or  Therapeutic  Pro- 
cediu"es  in  Diseases  of  the  Pleura  and  the  Lung.— Schloepfer  {Johns 
Hopkius  Hasp.  Bull.,  September,  1922,  p.  321)  emphasizes  that  compli- 
cations may  follow  various  diagnostic  and  therapeutic  procedures.  The 
sudden  release  of  a  great  amount  of  fluid  in  emaciated  people  with  a 
neurotic  constitution  may  cause  a  similar  clinical  picture.  Because  of 
its  slightness  and  short  duration  with  lack  of  localized  cerebral  s\Tiip- 
toms  and  serious  sequelae,  this  condition  is  considered  to  be  due  to 
shock.  Chronic  myocardial  lesions  or  an  insufficiency  of  the  adrenals 
may  cause  sudden  death  during  the  performance  of  one  of  these  opera- 
tions on  the  chest  wall.  A  similar  clinical  picture  is  seen  in  embolism 
of  the  pulmonary  artery.  Death  accompanied  by  these  signs  may 
occur  also  in  a  few  cases  of  emboli  in  the  brain  following  thrombosis 
of  pulmonary  veins.  It  was  demonstrated  by  experiments  that  we  do 
not  have  a  pleural  reflex  even  in  the  normal  pleura,  which  would  explain 
these  complications.  They  are  proved  by  the  accidents  in  pneumo- 
thorax therapy  to  be  due  to  air  emboli.  The  pathologic  condition  of 
the  lung  and  of  the  pleural  sheaths  is  the  same  in  all  these  cases.  The 
lung  tissue  shows  in  a  circumscribed  area  a  condition  which  is  partly 
an  infiltration,  partly  an  induration  of  the  tissue  where  the  bloodvessels, 
especially  the  veins  with  their  weaker  walls,  are  fixed  in  a  distended 
position.  

An  Experimental  Study  of  the  Ureter  after  Nephrectomy.— Latchem 
{Jovr.  UroJ.,  1922,  8,  2.57)  finds  that  in  the  normal  ureter  after  nephrec- 
tomy no  attempt  is  made  toward  obliteration  of  the  lumen  by  dis- 
appearance or  atrophy  of  the  mucous  membrane;  there  is  a  noticeable 
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atrophy  of  the  muscular  coat.  Hydronephrosis  developed  in  every 
case  following  the  production  of  complete  ol)struction  of  the  ureter, 
the  condition  progressing  to  complete  destruction  of  the  substance  of 
the  kidney  unless  the  obstruction  was  removed.  The  ureter  after 
complete  obstruction  becomes  a  hydroureter  by  distention  of  the 
ureteral  lumen  with  the  retained  urine.  Hypertrophy  of  the  muscular 
layers,  chiefly  of  the  circular,  occurs.  In  the  hypertrophic  h^xlroureter 
or  pyoureter  with  drainage  of  its  contents  after  nephrectomy,  the 
mucous  meml)rane  remains  intact  and  the  muscular  coat  gradually 
atrophies.  In  hypertrophic  hydroureter  or  pyoureter  with  complete 
obstruction  to  drainage  of  the  ureteral  contents  after  nephrectom\', 
the  mucous  membrane  remains  intact  and  the  muscular  coats  remain 
hypertrophic.  Absorption  of  the  contents  of  a  distended  ureter  is 
very  limited  if  it  occurs  at  all.  If  infection  is  present  in  the  contents 
of  the  ureter,  it  may  spread  through  the  wall  and  give  rise  to  peri- 
ureteral infection  and  abscess  formation. 


Some   Experiences   with   the    Meltzer-Lyon   Test  in    Gall-bladder 

Disease.— Cutler  and  Newton  {Surg.,  Gi/ncr.  (nul  Ob.sf.,  1922,  35,  140) 
think  that  there  is  still  much  to  be  pro\en  before  the  so-called  Meltzer- 
Lyon  test  can  be  accepted  as  of  value  in  aiding  diagnosis,  for  it  is  only 
in  the  experimental  stage.  The  test  depends  upon  the  law  of  contrary 
innervation,  which  must  be  proven  before  the  test  is  accepted.  At 
the  present  time  evidence  would  seem  to  show  that  syphonage  is  the 
principal  factor  in  the  dejection  of  bile  into  the  duodenum.  It  is  the 
authors'  opinion  that  dark  l)ile  comes  from  the  gall-l)ladder,  for  dark 
bile  has  never  been  found  in  cholecystectomized  cases.  The  conten- 
tions of  Einhorn  and  Me\er,  that  thr  dark  color  is  due  to  reexcretion  of 
the  salt  or  to  destruction  of  red  blood  cells  in  the  liver,  with  the  produc- 
tion of  excess  iron,  must  bear  further  study.  The  authors'  experience 
has  given  the  distinct  impression  that  the  test  is  not  of  dependable 
diagnostic  aid. 

Tuberculosis  in  Children  from  the  Standpoint  of   the    Surgeon. — 

Brown  {BoMon  Med.  aud  Surg.  Jour.,  Septemln'r  2S,  1922,  p.  470)  says 
that  at  present  there  are  no  accurate  statistics  in  Massachusetts  as  to 
the  number  of  nonpuhnonary  cases  of  tuberculosis  and  this  lack  is  due 
to  failure  of  hospitals  and  physicians  to  report  their  cases.  Surgery 
in  tuberculosis  is  and  should  be  the  exception  and  that  it  should  always 
be  made  only  an  incident  in  the  general  and  necessarily  prolonged 
treatment.  In  children  operations  for  spinal  immobilization  are  not 
advisable,  and  without  the  proper  postoperative  care  in  adults  do  not 
give  the  results  claimed.  Ambulatory  and  supportive  treatment  l)oth 
in  adults  and  children  have  not  given  satisfactory  results.  The  ideal 
treatment  for  children  is  recumbency,  for  at  least  two  to  three  years, 
followefl  by  carefully  observed  and  protected  weight-bearing  for  two 
years  more.  For  adults  in  selected  cases  the  oj^eration  for  spinal 
immobilization  may  be  achisablc  if  it  can  be  followed  by  at  least  six 
months  of  recumbency  and  a  year  or  more  of  supportive  treatment. 
In  ^Massachusetts  there  are  no  hospitals,  however,  with  ecjuipment  or 
personnel  which  can  ade(|uatel\-  carry  out  the  prolonged  treatment  of 
recumbency  and  heliothenipy. 
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Dried  Milk  Powder  in  Infant  Feeding.— Clark  and  Collins  {Puh- 
lir  Ilralth  I{r ports,  1<.)L'2,  40,  1'417)  studiefl  819  infants.  Of  these,  241 
were  under  ol)servation  a  sufficiently  long  time  to  furnish  reliable  data 
for  use  in  tal)ulating  weights.  No  infant  was  included  in  the  tahuhi- 
tion  of  results  unless  there  was  a  record  of  weighing  for  at  least  four 
weeks;  but  in  most  cases  the  observations  extended  over  a  much 
longer  period.  Those  babies  fed  on  grade  "A"  milk  were  included  in 
a  group  called  Group  I.  In  Group  II  there  were  those  infants  fed 
on  reconstituted  whole-milk  powder.  Considerable  difficulty  was 
expel ienced  by  the  workers  to  gain  the  consent  of  the  mothers  to  place 
infants  on  the  reconstructed  milk  made  from  skimmed-milk  powder 
and  butter  fat,  for  which  reason  Group  III  comprised  a  far  smaller 
number.  It  was  difficult  to  educate  the  mothers  to  this  new  foim  of 
infant-feeding.  It  was  also  difficult  to  get  them  to  use  this  prepara- 
tion, as  the  failure  to  procure  a  perfect  emulsion  made  a  ceitain  col- 
lection of  fat  in  the  top  of  the  bottles  which  did  not  appeal  to  them. 
In  all  age  classes  the  infants  fed  on  a  modification  of  cows'  milk  made 
distinctly  less  progress  as  measured  by  gain  in  weight  than  those  fed 
on  a  modification  made  from  whole-milk  powder.  The  difference  was 
especially  marked  in  the  younger  group— from  one  to  three  months  old. 
The  infants  fed  on  a  modification  reconstructed  from  unsalted  butter 
and  skimmed-inilk  powder  increased  less  rapidly  in  weight  in  the 
older  groups  and  in  the  total  groups;  but  in  the  younger  age  group 
the  gain  in  weight  closely  approximated  that  of  infants  on  whole-rnilk 
powder  for  about  eleven  weeks.  After  the  twelfth  week  on  this  diet 
the  rate  decreased  and  the  weight  curve  approached  that  of  Group 
I.  Because  the  weight  curves  for  Group  I  were  consistently  below 
those  for  Group  II  for  all  age  groups,  the  authors  felt  safe  in  concluding 
tliat  the  infants  fed  on  whole-milk  powder  gained  in  weight  more 
rapidly  than  did  those  fed  on  cows'  milk.  On  account  of  the  small 
number  in  Group  III  no  definite  conclusions  were  attempted.  As 
regards  scurvy,  they  feel  that  protection  is  dependent  upon  the  anti- 
scorbutic content  of  the  particular  dried  milk  used.  The  dried  milks 
\ary  in  this  way  in  just  the  same  manner  that  fresh  milks  do.  To 
safeguard  against  the  developing  of  this  condition,  orange  juice  oi  some 
similar  material  rich  in  antiscorbutic  vitamine  should  be  gi\en  routinely. 
The  relation  of  the  diet  to  rickets  is  much  niore  complicated.  It  has 
been  shown  that  some  of  the  dried  milks  are  as  rich  in  antirachitic  fac- 
tor as  cows'  milk.  A  complete  examination  was  made  in  200  of  these 
infants  enrolled  for  this  study  and  special  attention  was  directed  toward 
the  incidence  of  rickets.  One  of  the  important  points  brought  out  ))y 
these  examinations  was  the  frequency  and  the  similar  distribution  of 
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this  disorder  in  the  different  feeding  groups.  A  number  of  these  infants 
undoubtedly  presented  a  shght  degree  of  rickets  at  the  time  of  enroll- 
ment, but  on  account  of  the  relatively  short  period  of  observation  of 
the  individual  cases  it  was  impossible  to  state  with  positi^•eness  the 
effect  of  dried-milk  feeding  on  the  course  of  this  disorder.  It  is  impor- 
tant to  note  that  the  infants  studied  were  recruited  from  homes  of  varied 
economic  and  hygienic  status,  and  were  fed  on  milk  products  contain- 
ing fat  in  the  usual  percentages.  This  seems  to  indicate  that  other 
factors  than  the  deficiency  of  fat-soluble  vitamine  must  be  taken  into 
consideration  in  any  attempt  to  determine  the  true  cause  of  rickets. 
The  writers  feel  as  a  result  of  their  observations  that  dried-milk  powders 
and  their  remade  products,  such  as  were  used  in  this  study,  are  safe 
for  infant-feeding,  and  in  some  cases  seem  to  have  distinct  therapeutic 
effect.  

Rabbit  Hair  Asthma  in  Children. —Ratner  (Am.  Jom.  Dis.  Child., 
1922,  24,  346)  says  that  rabbit  hair  as  an  etiologic  factor  in  the  produc- 
tion of  astlima  would  at  first  hand  appear  to  be  of  little  practical  sig- 
nificance. As  a  matter  of  fact,  its  distribution  is  widespread,  and  it 
should  be  placed  second  to  horse  hair  as  a  causative  agent  in  the  kera- 
tin group  of  astluna.  Desensitization  of  this  group  of  cases  has  not 
been  successful,  but  the  remo\al  of  the  hair  is  easily  accomplished,  and 
avoiding  the  hair  relieves  the  patient  of  all  symptoms.  In  attempts 
at  desensitization,  the  writer  calls  attention  to  certain  dangers  inherent 
in  this  form  of  treatment,  and  adrenalin  should  always  be  kept  on 
hand  to  combat  any  emergency  that  may  arise.  Dosage  undoubtedly 
plays  a  large  part  in  the  production  of  attacks.  Human  beings  are 
capable  of  showing  what  might  be  called  temporary  desensitization. 
Eczema,  vomiting,  angioneurotic  edema,  urticaria  and  conjunctivitis 
may  all  occur  as  direct  result  of  contact  with  animals  besides  the  classic 
symptoms  of.  asthma.  In  the  way  of  prophylaxis  it  is  recommended 
that  raljV)it  hair  and  all  fine  dust-producing  substances  l)e  kept  out  of 
pillows,  mattresses,  clothing  and  toys  that  are  used  for  infants  and 
voung  children.  Those  suffering  from  chronic  coryza  should  be  stud- 
ied from  the  standpoint  of  their  being  potential  asthmatics. 

The  Food  Requirements  of  Children:  Percentage  Distribution  of 
Calories. -Holt  and  Fales  (.1?//.  Jour.  Dls.  Child.,  1022,  24,  290) 
emphasize  the  importance  of  the  balanced  ration.  The  protein  need 
of  the  growing  child  is  very  important  and  there  seems  to  be  a  fairly 
general  understanding  of  the  amount  required.  All  evidence  seems  to 
indicate  than  when  15  per  cent  of  the  theoretical  total  caloric  need  is 
supplied  by  protein,  the  nutritive  needs  in  protein  are  met.  The 
amount  of  fat  reciuired  is  still  a  subject  of  debate,  but  it  seems  reason- 
able and  desirable  that  the  amount  of  fat  given  the  growing  child  should 
be  equal  to  the  amount  of  protein.  Since  fat  has  two  and  a  quarter 
times  the  caloric  value  erf  j)rotein,  equal  amounts  of  fat  and  protein 
would  supply  calories  in  the  proportion  of  2.25  to  1.  When  the  protein 
furnished  is' 15  per  cent  of  the  total  calories,  an  equal  amount  of  fat 
would  furnish  about  35  per  cent  of  the  total  calories.  The  remaining 
caloric  need  of  50  per  cent  would  then  be  supplied  by  the  carbohydrate. 
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When  this  distribution  is  deviated  from,  to  any  marked  dej^ree,  for  a 
lonfj  period  of  time,  or  when  the  proper  balance  of  the  diet  is  disturbcfl, 
various  undesirable  results  may  follow.  If  the  protein  is  reduced  much 
below  15  per  cent  of  the  caloric  re([uirement,  the  nutritixe  need  may 
not  be  met.  If  the  fat  given  supplies  much  less  than  35  per  cent  of  the 
total  caloric  re(|uirenient,  it  usually  happens  tiiat  the  caloric  intake  is 
excessive  in  carl)ohydrate  and  digestive  disturbances  usually  follow. 
If  the  fat  supplies  too  high  a  proportion  of  the  total  caloiic  re- 
quirements the  fat  tolerance  of  the  child  may  be  exceeded,  and  diges- 
tive upset  may  result.  High  fat  with  low  protein  forms  a  food  from 
which  constipation  is  likely  to  result.  Low  fat  with  high  carbohydrate 
is  apt  to  cause  diarrhea.  

Studies  on  Experimental  Measles.— Duval  and  D'Aunoy  {Jour. 
Exper.  Med.,  1922,  36,  239)  obtained  defibririated  human  blood  from 
measles  cases  at  the  stage  of  high  temperature.  This  was  inoculated 
into  experimental  animals.  Their  results  show  that  an  active  trans- 
missible virus  exists  in  the  blood  of  measles  patients  during  the  erup- 
tive stage  of  the  disease.  The  \'irus  produces  in  rabbits  after  intra- 
venous injection  a  specific  reaction  analogous  in  all  essential  features 
to  that  of  the  human  infection.  Repeated  passage  of  the  virus  of 
measles  through  rabbits  seems  to  increase  its  virulence.  It  is  a  note- 
worthy fact  the  pneumonia,  so  common  in  the  fatal  cases  of  human 
measles,  was  not  evident  in  any  of  these  experimental  animals.  The 
authors  believe  this  to  be  of  considerable  significance,  especially  in 
elucidating  the  direct  etiologic  factor  of  the  fatal  pneumonias  so  often 
present  in  human  measles  cases.  Apparently  such  infections  in  man 
can  be  explained  purely  on  the  basis  of  the  destruction  of  normal 
defense  barriers  by  the  specific  excitant  of  the  infectious  disease,  and 
the  lack  of  host  resistance  to  the  ordinary  pyogenic  bacteria. 


Defects  in  School  Children.— Bruce  (Brit.  Med.  Jour.,  1922,  2,  .346) 
found  that  .58  per  cent  of  the  ciippling  existing  at  five  years  of  age  in 
15,605  school  children  was  due  to  rickets,  and  usually  to  rickets  of  the 
more  severe  type.  The  next  most  frequent  cause  of  crippling  was 
tuberculosis,  which  caused  9  per  cent  of  the  total  crippling.  He  found 
comparatively  little  pulmonary  tuberculosis.  Routine  medical  inspec- 
tion revealed  no  evidence  of  definite  pulmonary  tuberculosis,  and  only  7 
suspected  cases  of  the  large  total  of  15,605  children  examined.  Chronic 
bronchitis  was  responsible  for  6  per  cent  of  the  crippling  found  at  this 
age.  jVIental  deficiency  conies  next  in  the  order  of  frequency,  with  6.3 
per  cent,  after  nervous  disorders  with  a  percentage  of  7.4.  The  cases 
of  anemia  and  malnutrition,  which  account  for  3.9  per  cent  of  the  total 
crippling,  are  those  which  showed  no  sxinptoms  of  other  disease.  In 
some  of  the  cases  a  tuberculous  family  history  could  be  elicited.  The 
remaining  9  per  cent  of  crippling  was  due  to  eye  conditions,  mostiv 
strumous  ophthalmia,  a  few  cases  of  heart  disease  resulting  from  scar- 
let fever  or  rheumatism  and  other  congenital  and  acquired  deformities. 
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Ulceration  of  the  Female  Genitalia.— Planner   and  Remenovsky 

(Arch.  f.  Dcrniaf.  u.  Si/philol.,  1922,  140,  1()2)  de.scril)e  cases  illustrative 
of  gonorrheal,  aphthous  and  typhoid  ulcerations  of  the  female  genitalia 
and  of  ulcerative  lesions  associated  with  erythema  nodosum.  The 
gonorrheal  ulcer  is  the  occasional  sequel  of  perforation  of  a  concealed 
Bartholin  abscess  tlirough  the  labium,  with  involvement  of  the  con- 
nective tissue,  resulting  in  ulceration  suggesting  soft  chancre.  The 
gonococcus  can  be  cultivated  from  the  discharge  from  the  ulcer  base. 
It  is  often  difficult  to  demonstrate  the  sinus-like  connection  with  the 
gland.  The  authors  insist  that  the  term  aphthous  should  be  reserved 
for  lesions  of  the  vulva,  in  wliich  no  distinct  etiologic  factor  can  be 
recognized.  The  ^•aginal  mucosa  as  well  as  the  vulva  may  be  involved 
and  the  eruptive  outbreak  preceded  by  a  chill  and  high  fever.  Suc- 
cessive crops  may  occur,  each  associated  with  the  same  constitutional 
manifestations.  Lesions  of  this  type  have  been  associated  with 
erythema  nodosum  and  with  outbreaks  of  stomatitis.  Bacteriologic 
investigation  gives  no  characteristic  findings.  The  authors  describe 
a  case  of  necrotic  ulcer  of  the  genitalia,  associated  with  typhoid  fever, 
in  which  typhoid  bacilli  were  repeatedly  reco\ered  from  the  discharge 
from  the  lesions.  The  fourth  group  described  includes  4  cases  of 
tumor-like  and  ulcerative  lesions  of  the  genitalia,  in  2  of  which  patients 
had  demonstrable  tuberculosis,  and  in  3  of  v.  nich  the  lesions  of  ery- 
thema^ nodosum,  associated  with  purpura  and  arthritic  manifestations, 
were  present.     A  similar  case  has  been  described  by  Jadassohn  in  1904. 


Hematogenous  Distribution  of  Trichophyta.— Bruusgaard.  (British 
Jour.  Drrmut.,  1922,  24,  150)  discusses  the  hematogenous  distribution 
of  trichophytic  organisms  and  describes  a  case  of  kerion  celsi  in  an 
elderly  man,  in  which  erythema  multiforme-like  lesions  appeared  upon 
the  extremities.  From  these  lesions  tissue  was  obtained,  in  which  it 
was  possible  to  demonstrate  the  presence  of  trichophytic  spores  in 
the  blood\essels.  Cultures  from  the  fresh  tissue  showed  the  organism 
to  be  Trichophyton  gypsum.  The  work  of  Bloch,  Guth  and  others 
have  shoA\-n  that  the  deep  pustular  trichophyton  infection  of  the 
skin  is  not  infrequently  associated  with  the  development  of  eruptions, 
t)ften  follicular  in  character  and  general  in  distribution  or  nodular  and 
localized  on  the  extremities  in  certain  cases,  Avhich  strongly  suggest  a 
hematogenous  distribution  of  the  infecting  agent.  Immediately  fol- 
lowing the  ai)pearance  of  the  Bruusgaard  rej)ort,  Basini  (Arch.  f. 
Dermat.  u.  SyphiloL,  1922,  140,  369)  refers  to  Jessner's  report  in  the 
same  journal  (1921)  of  the  cultivation  of  Trichophyton  gypsum  from 
the  blood  of  a  boy,  aged  ten  years,  with  an  extensive  lichenoid  tri- 


DERMATOLOGY  AND  SYPHILIS  147 

chophytid  of  the  body.  He  states  that  AmhrosoH  has  also  sviecceded 
in  cultivating  Trichophyton  gypsum  directly  from  the  lilood  in  a 
boy,  aged  eleven  years,  with  kerion  of  the  scalp,  just  at  the  time  the 
patient  was  developing  a  lichenoid  tricho])hyti(i.  It  appears  that  this 
group  of  obser\-ations  substantiates  the  hitherto  theoretical  conceptions 
of  the  hematogenous  trichophytic  origin  of  the  so-called  trichophytids. 
Apart  from  its  independent  interest  as  an  immunologic  and  bacterio- 
logic  fact,  the  direct  cultivation  of  the  responsible  organism  from  the 
blood  in  an  eruption  clinically  so  closely  homologous  with  certain 
tubercuh'tls,  is  a  point  of  much  significance  and  encourages  the  belief 
that  impro\ed  cultural  methods  and  earlier  observation  of  cases  will 
ultimately  conclusively  demonstrate  the  presence  of  tuberculosis 
bacilli  in  the  circulation  of  patients  with  certain  types  of  tuberculids. 
^Moreover,  as  Bruusgaard  remarks,  these  observations  remo\e  the 
deeper  trichophyton  infections  from  the  domain  of  purely  local  to 
that  of  systemic  disease. 

Intramuscular  Administration  of  Arsphenamin.  — The  revival  of 
interest  in  intramuscular  injection  as  a  mode  of  administering  arsphen- 
amin deriAatives  is  expressed  in  several  recent  articles.  Vokgtlin, 
Dyer  and  Thompson  (.1?/^.  Jour.  Syph.,  1922,  6,  576)  cite  Ehrlich's 
beliefs  that  intravenous  use  of  these  drugs  should  be  regarded  only  as 
a  means  of  avoiding  the  pain  and  inconvenience  of  the  intramuscular 
technic.  They  quote  Craig  and  Harrison  as  demonstrating  a  better 
effect  of  the  latter  method  on  the  Wassermann,  and  cite  also  Voegtlin 
and  Smith's  demonstration  of  the  superior  trypanocidal  effect  of  intra- 
muscularly as  compared  with  intravenously  administered  arsphenamin. 
The  authors  have  conducted  an  experimental  study  of  a  derivative  of 
arsphenamin  closely  related  to  neoarsphenamin  (French  trade  name 
siilphdrsrnol),  which  they  find  is  much  less  productive  of  local  irrita- 
tion even  than  neoarsphenamin  when  injected  subcutaneously.  Its 
trypanocidal  effect  is  only  slightly  less  than  that  of  neoarsphenamin, 
its  toxicity  about  equal  to  that  of  neoarsphenamin.  It  is  very  soluble 
and  stable  in  solution,  and  produces  little  or  no  local  irritation  in  the 
rat  or  ralibit  in  concentrations  as  high  as  20  per  cent  in  distilled  water. 
The  rate  of  excretion  of  the  arsenic  is  about  the  same  as  that  of  arsphen- 
amin and  neoarsphenamin.  The  authors  urge  a  more  extended  clinical 
trial  of  the  drug  as  well  suited  to  the  needs  of  the  general  practitioner 
and  possessing  the  advantages  of  intramuscular  use  without  the 
disadvantages. 

Comparisons  of  Arsphenamin  and  Neoarsphenamin.— The  clinical 
differences  between  arsphenamin  and  neoarsphenamin,  particularly 
with  respect  to  therapeutic  effectiveness,  are  illuminated  by  the  report 
of  Voegtlin  and  jMiller  {Public  Health  Rcporis,  1922,  37,  1627)  on  a 
series  of  comparisons  of  the  parasitic  value  of  the  two  drugs.  The 
trypanocidal  index  was  used  because  of  its  greater  dependability  as 
compared  with  the  variability  of  syphilitic  infections  in  experimental 
animals.  The  authors  compared  thirteen  lots  of  arsphenamin  and 
fifteen  lots  of  neoarsphenamin  of  different  manufacture,  most  of  them 
recent  products.     The  trypanocidal  power  of  arsphenamin  is  remark- 
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abl\'  constant  in  contrast  with  the  ^ery  great  variabiHty  of  neoarsphen- 
amin.  Both  drugs  showed  a  considerable  variability  in  toxicity,  with  a 
distinct  reduction  as  compared  with  the  products  made  two  years  ago. 
The  authors  point  out  the  very  interesting  parallel  relation  between 
increased  toxicity  and  increased  therapeutic  eflfectiveness,  which  seems 
to  indicate  that  the  reaction-producing  power  of  a  given  lot  of  the  drug 
is  by  no  means  necessarily  a  reason  for  discarding  it.  The  comparison 
between  the  two  drugs  is  certainly  distinctly  in  favor  of  arsphenamin 
as  the  more  constant  and  dependable  preparation.  The  wide  use  of 
neoarsphenamin  would  seem  then  to  be  a  matter  of  con\enience  rather 
than  of  intrinsic  merit. 
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Ill-effects  of  the  Arsenobenzols.  —  Meyniakd  (La  cUn.  oplifhai, 
August,  1922,  p.  .319)  calls  attention  to  the  occurrence  of  fatal  or  grave 
accidents  from  the  arsenobenzols,  notwithstanding  that  these  sub- 
stances have  been  in  use  now  for  more  than  ten  years  and  the  technic 
of  their  emplo\inent  greatly  improved.  These  ill-effects  may  be  due 
to  the  administration  of  an  ill-preser\ed  product,  polluted  water, 
excessively  warm  syringe,  faulty  sterilization,  failure  of  preliminary 
fasting  and  resting,  contraindications  overlooked,  injection  pushed  too 
rapidly.  [Improper  hydrion  concentration. — Ed.]  Very  frequently, 
however,  accidents  occur  in  spite  of  every  precaution;  these  are  then 
usually  attributed  to  intoxication,  an  occurrence  which  unfortunately 
is  still  inevitable  in  the  present  state  of  our  knowledge;  or  to  inferior 
quality  of  the  agent,  responsibility  for  which  rests  upon  the  manufac- 
turer, as  it  is  impossible  for  the  physician  to  gauge  the  exact  composi- 
tion of  the  medicament.  It  is  to  be  hoped  that  chemical  and  biologic 
standardization  of  these  substances  may  be  rigorously  carried  out 
before  they  are  furnished  to  the  practitioner. 


Hereditary  Optic  Atrophy  (Leber's  Disease).— Lagrange  (Arch, 
(fophthal.,  September,  1922,  ]).  530)  concludes  that  it  has  not  been 
pro\-en  that  Leber's  hereditary  optic  atrophy  is  due  to  defective  de- 
\elopment  of  the  skeleton  (optic  foramen,  sphenoidal  cells)  acting 
mechanically  upon  the  retrobulbar  portion  of  the  optic  nerve.  Fischer 
has  drawn  attention  to  the  relations  which  may  exist  between  the  de- 
velopment of  the  endocrine  system  and  hereditary  optic  atrophy;  but 
his  hypothesis  of  the  mechanical  effect  exerted  by  an  overgrown  hy- 
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pophysis  or  an  t'lilarged  sella  turcica  upon  the  adjacent  optic  nerve  is 
unsatisfactory.  In  fact,  in  this  disease  the  serneiology  (white  atrophy 
of  the  papilla,  which  is  never  one  of  stasis  and  always  preserves  its  sharp 
contour  with  symptoms  of  retrobulbar  neuritis)  is  clearly  a  syndrome, 
the  opposite  of  that  caused  by  intracranial  tumors  (papillary  stasis)  and 
in  particular  to  juxtachiasmatic  growths  (temporal  hemianopsia).  In 
a  case  observed  by  the  writer  the  blood  presented  a  notable  anomaly: 
Retarded  coagulation  with  feebly  retractile  clot.  It  is  remarkable 
that  this  particularity  is  precisely  the  stigma  of  hemophilia;  now 
hemophilia  and  Leber's  disease  are  comparable  by  their  common 
character  as  hereditary  diseases;  the  retarded  coagulation  in  hemophilia 
may  be  considered  as  a  simple  stigma  rather  than  as  a  symptom  of 
pathogenic  value.  Without  denying  the  numerous  influences  which 
may  favor  the  occurrence  of  Leber's  disease,  in  particular  the  associated 
influence  of  chronic  intoxication,  nor  unmindful  of  the  obscurities 
which  surround  the  pathogeny  of  this  hereditary  malady,  early  endo- 
crine opotherapy  deserves  a  place  as  a  treatment  of  choice. 


Primary  Intraneural  Tumor  (Glioma)  of  the  Optic  Nerve.— \'er- 
HOEFF  (Arch.  OphthaL,  1922,  51,  120,  239)  publishes  a  histologic  study 
of  eleven  cases  of  intraneural  tumors  of  the  optic  nerve.  His  conclu- 
sions are  that  the  most  common  tumors  of  the  optic  nerves  are  gliomas — 
in  fact  the  only  primary  intraneural  tumors  of  this  nerve  that  huxe 
been  observed.  These  tumors  are  composed  of  three  main  types  of 
neuroglia  which  may  grade  into  one  another.  Some  tumors  consist 
of  all  three  types;  rarely  does  one  consist  of  a  single  type.  Tumors, 
in  which  so-called  spindle  cells  predominate,  contain  the  largest  and 
most  conspicuous  neuroglia  fibers.  The  spongy  structure  often  dis- 
played by  these  tumors,  wliich  at  times  has  led  to  a  diagnosis  of  myxoma, 
m\-xoglioma  or  myxosarcoma,  is  not  the  result  of  myxomatous  degen- 
eration, but  is  produced  by  excessive  vacuolization  of  a  neuroglia 
syncytium.  Cysts  of  various  sizes,  which  also  often  occur  in  these 
tumors,  are  due  to  the  same  process.  The  tumor  is  probably  essentially 
congenital  in  origin  and  dependent  upon  some  abnormality  in  the 
embryonic  development  of  the  neuroglia  of  the  optic  nerve.  The 
growth  stimulates  proliferation  in  all  contiguous  neuroglia  tissue,  and 
thus  causes  the  latter  to  take  on  the  character  of  tumor  tissue.  The 
theory  that  tumors  of  the  optic  nerve  stem  are  related  in  origin  to 
neurofibromas  of  the  peripheral  nerves  is,  at  present,  founded  on  insuffi- 
cient evidence,  but  cannot  be  dismissed  as  impossible. 


The  Influence  of  Trauma  Upon  the  Onset  of  Interstitial  Keratitis. 

—Butler  {Brit.  Jour.  Ophth.,  September,  1922,  p.  413)  concludes  that 
an  attack  of  interstitial  keratitis  may  be  precipitated  by  an  accident 
to  a  cornea  which  is  disposed  to  the  disease  by  syphilis  or  tubercle; 
such  trauma  may  be  very  slight,  even  the  instillation  of  drops  or  the 
irritation  of  a  general  anesthetic.  The  attack  in  the  injured  eye  is 
liable  to  be  followed  by  the  same  disease  in  the  uninjured  eye,  or  the 
injury  to  one  eye  alone  may  cause  interstitial  keratitis  in  the  other 
eye;  in  fact  is  it  not  possible  that  in  every  case  of  interstitial  keratitis 
the  disease  is  precipitated  by  some  slight  trauma? 
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The  Lachrymal  Fluid.— Uutth  (/v7///.  Momii.s.  f.  Augciihk.,  April- 
May,  1922,  p.  598)  discusses  the  question  whether  the  properties  of  the 
tears  vary  according  as  tlie  stimuli  which  calls  them  forth  is  different. 
His  conclusion  is  that  the  index  of  refraction  of  the  fluid  secreted  under 
the  same  stimulus  varies  within  wide  limits  in  the  same  person  as  also 
in  different  individuals;  these  variations  in  all  probability  depend  upon 
the  admixture  of  varying  amounts  of  conjunctival  secretion.  When  the 
tests  are  made  with  anemic  conjunctivae  results  are  more  uniform;  in 
this  case  it  is  the  secretion  of  the  lacrymal  gland  alone.  The  index  of 
such  portions  as  are  gathered  after  different  stimuli  also  varies  con- 
siderably, but  the  average  values  are  ciuite  concordant,  showing  that 
the  laclirymal  secretion  from  various  stimuli  is  chemically  identical  in 
healthy  eyes.  

Ocular     Complications    of    Pneumonia    and    Bronchopneumonia. 

— ViLL.\RD  (Aimal.  d'ocidist.,  October,  1922,  p.  746)  observes  that  of 
the  various  complications  occurring  in  the  course  of  pneumonia  and 
bronchopneumonia,  the  ocular  complications  are  the  least  known.  He 
has  been  unable  to  find  any  mention  of  their  occurrence  in  any  work 
which  he  has  consulted  except  two  short  paragraphs  in  the  French 
Encyclopedia  of  Ophtfudmology.  From  a  lengthy  study  of  the  subject, 
he  draws  the  following  conclusions:  In  the  course,  or  during  the  de- 
cline of  pneumonia  and  bronchopneumonia  there  may  supervene  upon 
the  part  of  the  ocular  apparatus  an  entire  series  of  complications,  rare 
indeed,  Imt  not  so  exceptional  as  to  justify  their  entire  neglect  in  classic 
works.  The  ocular  complications  are  both  extra-  and  intrabulbar. 
Among  the  former  the  least  common  are  those  which  affect  the  con- 
junctiva, optic  nerve  and  motor  nerves,  while  the  most  frequent  affect 
the  cornea.  These  keratids  may  arise  in  the  course  of  pneumonia,  but 
more  frequently  complicate  a  severe  bronchopneumonia,  especially 
those  occurring  in  the  course  of  measles.  They  may  take  the  form  of 
an  ordinary  hypopyon  keratitis,  interstitial  keratitis  or  a  true  kerato- 
malacia;  the  prognosis  is  extremely  unfavorable,  resulting  ordinarily 
in  the  loss  of  vision  of  the  affected  eye;  in  all  probability,  such  keratids 
are  due  to  an  exogenous  infection  from  the  fingers  or  handkerchiefs 
soiled  by  expectoration  in  patients  whose  resistance  has  been  lowered 
by  the  pulmonary  affection.  The  intrabulbar  complications  may 
affect  the  iris,  retina,  the  media  and  the  deeper  membranes  of  the  eye. 
On  the  part  of  the  iris  there  occurs  exceptionally  a  true  iritis,  or  more 
conunonly,  inequality  of  the  pupils,  the  larger  one  corresponding  to  the 
side  of  the  affected  lung.  Ophthalmoscopic  examination  shows  inflam- 
matory lesions  of  the  retina,  descril)ed  by  the  author  under  the  name 
"septic  retinitis;"  the  lesions  reseml)le  tuberculosis  of  the  retina  and 
have  a  fa\'orable  prognosis.  The  media  and  deep  membranes  are  at 
times  gra^■ely  affected  by  lesions  described  under  the  name  "meta- 
static ophthalmia;"  this  occurs  in  two  forms:  More  rarely  as  a  plastic 
iridochoroiditis,  but  most  fre(|uently  as  a  suppurative  iridochoroiditis, 
i  c,  a  true  panophthalmitis;  this  last  affection  is  of  endogenous  origin, 
due  to  embolism  of  pneumococci  which  invade  the  vessels  of  the  retina 
or  perhaps  those  of  the  uveal  tract. 
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The  Bacteriology  of  Human  Cystic  Bile.— In  a  series  of  40S  speci- 
mens of  human  l)ile,  submitted  by  the  surgeon  at  the  time  of  cholecys- 
tostomy  or  recovered  from  the  remoA'ed,  intact  gall-bladder  shortly 
after  operation  and  cultured,  routinely,  on  plain  serum  broth  with 
subsequent  segregation  of  colonies  on  human  blood-agar  plates,  isola- 
tion on  slants  and  identification  on  appropriate  carl)ohydrate  fermenta- 
tion "sets,"  RiCHEY  (Pcnn.  Med.  Jour.,  1922,  26,  4)  found  pathogenic 
microorganisms  in  173,  or  44  per  cent.  The  types  of  bacteria  isolated 
fell  within  well-known  groups,  of  which  Bacillus  coli  was  the  most 
frequent  (27  per  cent),  although  due  significance  was  given  to  Bacillus 
typhosus  (7.4  per  cent)  and  Bacillus  paratv-phosus  (1.8  per  cent)  as 
well  as  to  the  other  members  of  the  colon-typhoid  group.  The  Bacillus 
mucosus  capsulatus  group  was  responsible  for  11.5  per  cent  of  the 
positive  cultures.  Green  streptococci  (11.5  per  cent)  occurred  twice 
as  frequently  as  hemolytic  streptococci  (5.6  per  cent),  while  staphylo- 
cocci comprised  13.4  per  cent.  The  author  believes  that  the  types  of 
bacteria  isolated,  their  relative  incidence  and  usual  habitat  can  be 
made  to  corroborate  the  statement  of  the  experimental  investigators 
that  the  two  most  important  portals  of  entry  of  bacteria  to  the  gall- 
bladder are  the  hematohepatogenous  and  the  hematogenous,  of  which 
the  former  is  the  more  frequent  and  important. 


Complement-fixation  in  Typhoid  Fever.— Although  typhoid  fever 
was  one  of  the  first  diseases  in  which  the  phenomenon  of  complement- 
fixation  was  demonstrated,  the  field  has  not  been  explored  extensively 
since  the  original  endeavors  of  Bordet  and  Gengou.  Hadjopoulos 
{Jour.  Infecf.  Dis.,  1922,  31,  220)  applied  this  test  to  50  cases  of  t\-phoid 
and  over  100  control  cases.  The  complement-fixations  were  controlled 
by  blood  cultures  and  agglutination  tests.  Fresh  human  serum  was 
placed  in  six  pairs  of  small  test-tubes  in  doses  of  0.01,  0.02,  0.03,  0.04, 
0.05  and  0.1  cc  respectively.  The  left-hand  series  of  tubes  received 
0.5  cc  salt  solution  each  and  ser\ed  as  controls  for  the  hemolytic  value 
of  serimi  in  question.  The  right-hand  tubes  received  0.5  cc  of  the 
bacillary  antigen  each.  After  incubation  at  37°  C.  for  thirty  minutes, 
0.5  cc  of  0.5  per  cent  suspension  of  sensitized  sheep  cells  was  added  to 
all  tubes.  To  those  serums  which  were  deficient  in  hemolytic  value,  a 
typhoid  negative  serum  of  high  hemolytic  value  was  added  and  the 
test  carried  on  as  usual.     As  a  nucleus  for  antigen,  eight  or  ten  vaccines 


152  PROGRESS   OF   MEDICAL  SCIENCE 

were  collected  from  various  sources.  By  enriching  this  from  time  to 
time  with  strains  from  cases  with  a  positive  blood  culture  and  negative 
comijlement-fixation,  an  antigen  was  obtained  which  would  detect  at 
least  80  per  cent  of  cases  in  all  stages  of  disease  from  the  first  to  the 
fifth  week.  In  50  cases  of  typhoid  and  over  100  control  cases  it  was 
found  that  the  percentage  of  positive  blood  cultures  was  higher  during  the 
first  week  than  the  complement-fixation  or  agglutination  tests,  'out,  with 
the  beginning  of  the  second  week  the  blood-culture  curve  fell  abruptly, 
the  immune  reaction  curves  rose  steadily,  the  fixation  curve  always 
preceding.  During  the  fourth  week  of  the  disease  the  agglutination 
curve  reached  its  peak  at  88  per  cent,  tending  to  fall  thereafter,  whereas 
the  complement-fixation  curve,  from  the  fourth  week  and  on,  stood  at 
100  per  cent.  The  pathologic  conditions  giving  rise  to  nonspecific  com- 
plement-fixation, excepting  1  case  of  typhus,  clinically  also  could  be 
differentiated  from  typhoid.  On  the  other  hand,  nonspecific  agglu- 
tination occurred  in  almost  100  per  cent  of  acute  infectious  diseases 
as  typhus,  malaria,  miliary  tuberculosis,  acute  mastoiditis,  acute 
appendicitis  and  influenza,  that  could  not  be  easily  differentiated  from 
typhoid  without  further  clinical  and  laboratory  data.  The  authors 
believe  that  "In  the  course  of  typhoid  infection  the  formation  of 
complement-fixing  antibodies  is  one  of  the  earliest  and  most  constant 
imnume  manifestations." 

The  Incubation  Period  of  Typhoid  Fever.— It  is  recognized  gener- 
all\'  that  the  incubation  period  of  typhoid  fe\er  cannot  be  determined 
accurately,  as  a  rule,  as  the  exact  date  of  infection  is  not  known.  Miner 
(Jour.  Infect.  Dis.,  1922,  31,  290)  has  analyzed  ele\en  reported  typhoid 
fever  epidemics  in  which  the  time  of  infection  could  l)e  definitely  estab- 
lished and  in  which,  therefore,  the  distribution  of  the  incubation  period 
could  be  determined.  By  calculating  the  results  of  the  various  investi- 
gators with  mathematical  precision,  it  was  found  that  the  results  were 
consonant  with  the  belief  that  the  length  of  the  incubation  period 
depends  in  part  on  the  virulence  of  the  infection  and  is  extremely 
•variable,  ranging  from  three  to  thirty-eight  or  forty  days.  The  mean 
incubation  period  in  the  different  epidemics  Aaried  from  7.  ±  0.20  to 
19.5  ±  0.31,  whereas  the  means  for  those  due  to  infected  food,  in 
which  the  dose  was  in  all  probabilitv  more  massive,  were  7.  ±  0.2G 
and  9.54  ±  0.39.  ^ 

The  Meiostagmin  Reaction.— "The  meiostagmin  reaction  (iiiciou, 
small;  sfa.s.so,  drop)  is  the  name  given  to  a  phenomenon,  which  involves 
a  lowering  surface  tension  during  incubation  when  a  diluted  serum, 
containing  certain  antibodies,  is  mixed  with  its  specific  lipoid-con- 
taining  antigen.  First  employed  by  Ascoli,  working  with  alcoholic 
extracts  of  typhoid  bacilli,  the  reaction  was  later  applied  by  Ascoli 
and  Izar  to  the  diagnosis  of  certain  malignant  tumors  with  rather 
indifferent  siuress.  Like  similar  physicocheniical  reactions  the 
method  has  not  been  used  (>xtensi^'ely  by  physicians,  although  several 
iinestigators  have  reported  conflicting  findings  which  have  served  to 
throw  doubt  on  the  procediu'e  as  to  its  efficacy.  Recently  GorAVENS 
(Jour.  lufcd.  Dis.,  1922,  31,  237)  conducted  over  elcAen  hundred  tests 
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in  a  study  of  this  reaction,  usinji;  almost  two  huiidred  diilVrent  niixtiires 
of  ral)V)it  serum  and  antigen.  The  serum  was  obtained  from  animals 
inmiunized  against  Bacillus  paratyphosus  B,  and  the  antigens  were 
prepared  from  homologous  and  several  heterologous  organisms,  as  well 
as  from  the  liver  of  a  liealthy  ral)l)it  immune  to  Bacillus  ijaratyjjhosus 
B.  In  making  the  tests  it  was  found  that  the  Du  Nouy  surface  tension 
apparatus  gave  readings  w^ith  the  biochemical  mixtures  employed,  which 
were  as  accurate  as  those  obtainable  with  the  more  cumbersome  and 
slow  drop  weight  apparatus,  while  the  sources  of  experimental  error 
were  less  than  those  invohed  in  the  use  of  the  Traube  stalagmometer. 
The  spontaneous  surface  tension  changes  and  the  limits  of  experimental 
error  were  as  great  as  when  relatively  dilute  serum  was  used  as  when 
the  serum  was  diluted  only  1  :  20,  the  blood  serum  being  responsible 
for  the  relati\ely  large  error.  The  meiostagmin  reaction  did  not  reveal 
the  presence  of  antibodies  in  Bacillus  paratyphosus  B  immune  rabbit 
serum  of  high  titer  regardless  of  the  dilutions  in  which  the  serums  and 
antigens  were  employed  or  of  the  solvents  used  in  the  preparation  of 
the  antigens. 


The  Hydrogen-ion  Concentration  of  Joint  Exudates  in  Rheumatic 
Fever  and  Other  Forms  o£  Arthritis.— In  order  to  compare  the  reac- 
tions of  the  exudates  in  certain  arthritic  diseases  and  to  determine 
whether  an  acidity  occurs  in  the  inflamed  joints  in  acute  rheumatic 
fever  sufficient  to  permit  the  liberation  of  free  salicylic  acid  following 
salicylate  therapy,  Boots  and  Cullen  {Jour.  E.rper.  Med.,  1922,  36, 
405)  ascertained  the  hydrogen-ion  concentration  of  26  joint  fluids 
including  16  from  patients  with  acute  rheumatic  fever,  7  of  undeter- 
mined origin  and  2  with  bacterial  arthritis.  In  each  instance  the 
fluid  was  aspirated  by  means  of  a  Luer  syringe,  care  being  taken 
throughout  the  entire  determination  to  prevent  the  fluid  from  coming 
in  contact  with  air.  When  large  quantities  of  fluid  were  available 
both  electrometric  and  colorimetric  p^  determinations  were  made, 
although  only  the  colorimetric  method  was  used  in  the  majority  of  cases. 
The  electrometric  measurements  were  conducted  at  38°  C.  in  the 
Clark  cell,  in  a  hydrogen  atmosphere  containing  CO2  at  the  tension 
existing  in  the  joint  fluid,  while  the  colorimetric  determinations  method 
was  that  described  by  Cullen  for  the  determination  of  the  pH  con- 
centration of  blood.  The  joint  fluids  in  the  acute  rheumatic  fever 
patients  were  never  frankly  purulent,  being  viscous,  slightly  to  defi- 
nitely turbid  and  usually  of  a  pale  yellowish  green  color.  The  exudates 
contained  considerable  fibrin,  forming  soft  clots  on  standing.  Bacterio- 
logically  they  were  all  sterile  by  ordinary  cultur.e  methods.  The  fluids 
from  the  cases  with  arthritis  of  undetermined  origin  were  indistinguish- 
able from  some  of  these  exudates.  It  was  found  that,  "With  the 
exception  of  the  joint  exuflates  of  the  2  patients  with  bacterial  arthritis, 
the  reactions  were  all  slightly  alkaline  and  approximated  the  normal 
reaction  of  blood,"  varying  between  p^  7.27  and  7.42  in  acute  rheu- 
matic fever  and  l)et^'een  p^  7.33  and  7.47  in  those  arthritides  of  un- 
determined origin.  The  exudate  from  the  knee-joint  infected  with 
Staphylococcus  aureus  was  p^  6.69  and  from  the  one  with  Streptococcus 
hemolyticus,  p^  6.19,  both  being  distinctly   acid.     The  effusion  from 
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the  patient  with  anasarca  of  myocardial  insufficiency  was  pa  7.34. 
The  authors  state  that  they  have  evidence  to  show  that  the  exudates 
in  experimental  artlu-itis  of  animals  inoculated  with  green  streptococci 
are  also  acid  and  from  their  results  "  It  would  seem  that  if  green  strep- 
tococci were  growing  in  the  joint  fluids  of  rheumatic  fever  patients, 
one  would  expect  those  fluids  to  be  acid,"  which,  as  they  have  shown, 
is  not  the  case.  They  conclude  that  "  Since  a  definitely  acid  medium 
is  necessary  for  the  liberation  of  free  salicylic  acid  and  since  all  of  the 
joint  fluids  from  patients  with  acute  rheumatic  fever  were  slightly  alka- 
line, no  free  salicylic  acid  could  possibly  exist  in  such  joint  fluids 
following  the  administration  of  salicylates." 
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The  Use  of  Semilogarithmic  Paper  in  Plotting  Death  Rates. — 
Whipple  {Public  Health  Reports,  1922,  37,  1891)  emphasizes  the 
advantage  of  semilogarithmic  paper  (vertical  scale  based  on  loga- 
rithms, horizontal  arithmetical)  and  presents  graphs  showing  the 
movements  of  many  diseases  since  1870.  Pneumonia  remains  rela- 
tively constant,  save  for  large  excursions  due  to  epidemic  influenza. 
Tuberculosis  has  shown  a  steady  decline,  interrupted  by  a  rise  due 
to  influenza  also,  but  the  present  mortality  stands  at  about" one-fourth 
that  of  1870.  Typhoid  feAer  shows  a  decline  in  deaths  from  100  per 
100,000  to  less  than  3  in  the  same  population  unit.  Diphtheria  and 
scarlet  fever  have  shown  irregular,  but,  on  the  whole,  marked  declin(\s, 
but  this  does  not  hold  for  measles  or  whooping-cough.  Briglit's 
disease,  cancer  and  diseases  of  the  circulatory  system  have  been  steadily 
increasing. 

Preparation  and  Administration  of  Arsphenamine  and  Neoarsphena- 
mine.— The  U.  S.  Publtc  Health  Service  (Pvblic  Health  lieporf.s-, 
1922,  37,  1807)  issues  a  series  of  instructions  on  the  administration 
of  the  newer  arsenicals.  In  general,  the  preference  is  gi\en  to 
arsi)henann'ne  over  neoarsphenamine.  High  dilutions  of  tlie  di-ugs  arc 
recommended  and  special  stress  is  laid  on  the  proper  alkalinization 
of  the  arsphenamine.  Slowness  of  injection  is  in-ged  as  being  highly 
important  in   preventing   reactions.     Detailed   instructions    are  given 
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coveriufi'  preparation  of  solution  and  injection.  (Ileprints  may  be 
had  by  addressing  the  Surgeon-General,  U.  S.  Public  Health  Service, 
Washington,  I).  C.) 

The  Posture  of  School  Children  in  Relation  to  Nutrition,  Physical 
Defects,  School  Grade  and  Physical  Training.— Steklixc;  [Public 
Ilrallh  Reports,  1922,  37,  2043)  states:  "The  posture  of  scIuk^I  children 
cannot  be  said  to  depend  entirely,  or  e^"en  chiefly,  on  any  one  con- 
dition. The  following  conclusions  seem  to  be  confirmed  by  the  facts 
noted  in  this  study:  (1)  While  good  nutrition  is  a  contributing 
factor  to  good  posture,  it  is  by  no  means  an  indispensable  condi- 
tion. (2)  Defective  vision,  adenoids  and  bad  tonsils  tend  to  lune 
an  unfavorable  effect  on  a  cliild's  posture.  (3)  When  the  hygienic 
conditions  in  a  school  are  not  of  the  best,  and  health  measures  are 
inadequate,  there  is  a  moderate  decrease  of  good  posture  and  increase 
of  poor  posture  from  the  first  to  the  fifth  grade,  inclusive.  This  is  not 
believed  to  be  a  necessary  accompaniment  of  school  life,  but  a  condi- 
tion that  may  be  easily  remedied  by  cooperation  of  the  health  and 
education  authorities.  (4)  In  planning  exercise  with  a  view  to  the 
promotion  of  good  posture,  it  is  suggested  that  setting-up  exercises 
be  simple  and  vigorous  and  play  full  of  energy  and  vim.  Formless, 
jellyfish  gymnastics,  or  stupid,  silly  games,  played  half-heartedly,  have 
little  place  in  the  proper  physical  development  of  the  growing  child." 


Typhus  Fever  in  Boston  and  a  Review  of  the  Newer  Methods  of 
Diagnosing  Typhus.— Shattuck  {Am.  Jour.  Trop.  Med.,  1922,  2,  22.")) 
states  that  the  small  number  of  cases  of  typhus,  and  of  probable 
typhus,  found  in  the  records  of  the  Boston  City  Hospital,  covering  the 
period  of  the  past  ten  years,  points  to  the  conclusion  that  the  typhus 
problem  there  has  not  been  significant  from  the  diagnostic  standpoint. 
Nevertheless,  the  potential  epidemiologic  significance  of  typhus,  and 
particularly  of  atypical  cases,  rec^uires  that  all  cases  of  possible  typhus 
be  studied  with  the  greatest  care  in  order  to  arrive,  if  possible,  at  a 
satisfactory  diagnosis.  Under  the  head  of  possible  typhus  are  included 
a  consideraljle  group  of  cases  having  eruptions  or  temperature  cur\-es 
suggestive  of  tj-jjhus.  This  group  is  composed  of  two  classes  of  cases: 
(1)  Undiagnosed  infections;  (2)  diagnosed  infections,  in  which  the 
diagnosis  is  not  adequately  supported  by  facts  when  recent  advance 
of  knowledge  is  taken  into  consideration.  Careful  investigation  of 
all  cases  in  which  typhus  might  seem  a  possible  diagnosis  would  per- 
haps show  that  typhus  fe\-er  is  in  reality  more  common  in  Boston 
than  it  appears  to  have  been  in  recent  years.  A  Widal  reaction  posi- 
tive in  the  dilutions  generally  used  for  diagnosis  is  commonly  present 
in  typhus  fever  and,  therefore,  it  is  not,  per  se,  an  obstacle  to  the 
diagnosis  of  typhus.  The  proteus  reaction  of  Wilson,  Weil  and  Felix 
is  not  infallible,  but  a  very  valuable  aid  to  diagnosis.  The  proteus 
reaction  to  be  of  value  must  be  adequately  controlled.  Not  only 
should  controls  be  performed  with  the  test,  but  it  Avould  seem  neces- 
sary from  time  to  time  to  check,  with  known  typhus  serum,  the  agglu- 
tinability  of  the  culture  used  for  the  test.  For  interpretation  of  the 
results  of  the  test,  all  known  facts  regarding  it  should  be  borne  in 
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mind  and  clinical  evidence  should  be  taken  into  consideration.  Prob- 
ably the  surest  means  of  diagnosing  typhus  fever  during  life  is  by 
means  of  histologic  examination  of  excised  ])its  of  skin.  Pathologic 
changes  developing  in  the  guinea-pig  after  inoculation,  with  material 
containing  the  virus  of  typhus,  are  believed  to  be  constant,  but  may 
be  difficult  to  demonstrate.  Somewhat  similar  lesions  due  to  other 
causes  may  perhaps  lead  to  error.  Guinea-pig  inoculation  may  be 
used  for  diagnosis.  The  point  of  greatest  importance  for  diagnosis  in 
the  blood  picture  is  the  almost  constant  absence  of  leukopenia  in 
typhus  and  its  nearly  constant  presence  in  typhoid.  The  cerel)ro- 
spinal  fluid  shows  an  increase  of  cells  which  may  be  slight  or  marked. 
Failure  to  recognize  this  fact  may  lead  to  erroneous  interpretation  of 
the  findings.  Other  changes  usually  found  in  this  fluid  are  less  im- 
portant. Wiener's  color  reaction  is  very  easily  performed  and  seems 
to  warrant  further  trial.  Other  tests  and  diagnostic  points  have  not 
been  shown  to  have  considerable  value. 


The  Relative  Parasiticidal  Value  of  Arsphenamine  and  Neoarsphen- 
amine.  —  Voegtlin  and  Miller  {Fvhlic  Health  Reports,  1922,  37, 
1()27)  describe  the  technic  of  determining  in  an  experimental  way 
the  therapeutic  activities  of  members  of  the  arsphenamine  group, 
and  conclude  as  follows:  "The  results  obtained  in  this  investigation 
confirm  pre^'ious  data  from  this  laboratory  to  the  effect  that  arsj^hen- 
amine  of  different  manufacture  is  fairly  uniform  in  parasiticidal  power, 
whereas  neoarsphenamine  shows  great  variations.  Tlie  toxicity  of  the 
average  commercial  arsphenamine  and  neoarsphenamine  manufactured 
at  the  present  time  is  considerably  lower  than  that  of  preparations  found 
on  the  market  two  years  ago.  The  technic  of  the  trypanocidal  test  as 
elaborated  in  this  laboratorv  during  the  last  few  years  is  described  in 
detail."  ' 

The  Weil-Felix  Test  for  Typhus  Fever.— Holt-Harris  and  Grubbs 
(Public  Health  Rejmrts,  1922,  37,  IbTo)  \m\e  employed  the  aggluti- 
nation test  for  typhus,  using  certain  strains  of  the  Proteus  group  in 
connection  with  maritime  quarantine  procedure  and  find  it  of  great 
value.  A  positive  reaction  is  regarded  as  diagnostic,  and  a  negative  one 
after  three  to  seven  days  constitutes  very  strong  evidence  against  the 
disease. 


Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Uepaitment  of  this  Journal  are  received  only  with  the  distinct  under- 
standing that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  providing  the  request  for  them  he  written  on  the  manuscript. 

All  comnumications  should  be  addressed  to — 

Dr.  Joun  II.  MussER,  Jr.,  2(32  S.  21st  Street,  rhiladelphia.  Pa.,  U.  S.  A. 
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A  CLINICAL  INVESTIGATION  OF  TROPICAL  SPRUE.i 
By  Bailey  K.  Ashford,  M.D.,  Col.  Med.  Corps,  U.  S.  A. 

INSTITUTE    OF    TROPICAL   MEDICINE    AND    HYGIENE,    SAN    JUAN,    PORTO    RICO. 

The  symptomatology  of  sprue  is  a  complex.  The  principal 
factors  in  the  ])ro(luction  of  this  complex  are,  on  the  one  hand, 
glandular  insufficiency,  and,  on  the  other,  colonization  in  the 
digesti\'e  tube  of  a  superimposed  specific  organism,  Monilia  }mlosi.s, 
the  latter  bringing  out  the  typical  clinical  picture  we  know  as  sprue. 

Instead  of  rehearsing  a  list  of  symptoms  commonly  observed,  let 
us  first  analyze  the  results  of  a  long,  clinical  study  of  the  disease 
as  it  exists  in  Porto  Rico,  and  then  group  the  phenomena  according 
to  their  source. 

The  usual  sequence  of  events  is  about  as  follows: 

1.  Physiologic  glandular  deficiency  due  to  one  or  more  of  the 
following  conditions: 

(a)  Hereditary  depression  of  cellular  vitality. 

(b)  Long-continued  exposure  to  a  tropical  climate. 

(c)  Lack  of  healthful  exercise,  lack  of  sufficient  sleep,  frequent 
pregnancies,  long-continued  lactation,  irregular  hours  of  eating  and 
monotonous  and  ill-prepared  or  indigestible  food. 

(f/)  An  ill-})alanced  diet  in  which  inordinate  quantities  of 
vitamine-less  cereal  foods,  sweets  and  lard  or  vegetable  oil  are 
preferred  to  fresh  garden  products,  meat  and  butter  fat. 

(e)  Previous  wasting  diseases,  such  as  enterocolitis  in  childhood, 
dysentery,  malaria,  tuberculosis,  syphilis  and  others  of  chronic 
course,  especially  those  in  which  the  appetite  fails,  or  the  nature  of 

'  Piil)lished  with  permis^iioii  of  the  Surgeon-General  U.  S.  Army,  who  is  not 
responsible  for  any  opinion  expressetl  or  conclusions  reached  herein. 
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the  disease  suggests  a  long-continued  restriction  of  normal  alimen- 
tation. 

2.  The  gradual  development  of  the  symptom-complex  resulting 
from  this  condition  in  which  are  prominent: 

(a)  Asthenia. 

(b)  Acid  dys])epsia. 

(c)  Excess  of  intestinal  gas. 

(d)  Constipation  with  or  without  occasional  attacks  of  indigestion 
and  "loose  bowels." 

(e)  Reduction  in  size  of  the  liver. 
(/)  Loss  of  appetite  and  weight. 

(17)  "Nervousness"  with  palpitation  of  the  heart,  pains  in  the 
body,  depression  of  spirits,  sleeplessness  and  mental  hebetude. 

(h)  Pallor. 

(i)  Disorders  of  menstruation. 

(j)  Pigmentation  of  skin,  chiefly  over  the  malar  prominences  and 
forehead. 

3.  The  gradual  or  abrupt  development  of  sore  tongue  or  large 
white,  frothy  movements,  or  both,  with  a  pronounced  increase  in 
all  of  the  symptoms  of  glandular  deficiency  above  recounted.  In 
the  cliaracteristic  picture  of  tropical  sprue,  Moirilia  psilosis  can 
usually  be  demonstrated,  in  contrast  with  the  preliminary  condition 
in  which  this  organism  is  usually  absent,  unless  it  has  effected  a 
foothold,  but  has  not  yet  succeeded  in  completing  the  sprue  syn- 
drome. It  is  in  these  borderland  cases  between  incomplete  sprue 
and  the  syndrome  of  glandular  insufficiency  that  clinical  diagnosis 
is  practically  impossible  without  a  positive  laboratory  finding. 
This  difficulty  is  increased  by  a  subjective  sensation  of  slight  burning 
in  the  tongue  without  visible  lesions,  common  to  both  conditions. 
When,  in  addition  to  this,  constipation  alternates  with  loose  bowel 
movements,  the  confusion  is  comi)lete.  Very  little  difficulty  is 
experienced  in  diagnosing  a  fully  de\'eloped  classical  case  of  sprue, 
but  such  a  case  will  have  reached  a  point  in  which  ])ancreas,  intestinal 
glands  and  li\er  are  a])t  to  be  in  a  state  of  ])artial  atrophy  from 
wliich  I•eco^•ery  is  slow  and  laborious,  no  matter  what  treatment  is 
employed. 

While  the  above  is  the  usual  trend  of  events  in  the  unfolding  of 
the  sprue  picture,  the  excej^tions  to  the  rule  are  most  striking  and 
far  from  rare.  Many  times,  perhaps  in  a  third  of  my  cases,  there 
has  been  no  reasonable  doubt  that  food  deficiency  played  no  ])art 
whatsoe\er.  ]\Ioreover,  a  goodly  number  of  these  showed  no 
evidence  of  a  previous  glandular  deficiency.  A  relatively  small 
class  of  acute  cases,  recent  arrivals  from  the  North,  in  which,  after 
a  shar])  attack  of  gastroenteritis,  the  full  sprue  syndrome  appeared, 
is  the  culminating  fact  which  demonstrates  that  sprue  is  not  neces- 
sarily de])endent  ui)on  cither  food  deficiency  or  glandular  insuffi- 
ciciu-v. 
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On  the  other  hand,  about  12  per  cent  of  our  cases  of  sprue  were 
negative,  mycologically  and  serologically.  Such  were  usually  old 
chronic  cases,  often  in  a  state  of  cachexia,  or  those  in  whom  the 
tongue  lesions  and  characteristic  diarrhea,  once  prominent,  were 
quiescent  at  the  time  of  examination.  The  cachectic  cases  are  to  be 
considered  practically  as  in  a  state  of  extreme  glandular  atro]:)liy 
the  result  of  sprue,  and  no  surprise  need  be  exhibited  in  finding  no 
traces  of  the  organism  that  produced  the  condition.  The  cases  of 
undoubted  sprue  in  a  state  of  quiescence,  while  far  more  apt  to  gi\  e 
a  positive  blood  reaction,  are  not  much  less  apt  to  make  a  positive 
mycologic  finding  difficult  if  not  well-nigh  hopeless.  ^Yhile  both  of 
these  classes  are  perfectly  understandable  from  a  scientific  point  of 
view,  and  for  a  like  reason  occur  in  syphilis  and  tuberculosis,  they 
seem  to  furnish  the  scanty  material  from  which  men  of  excellent 
standing  in  the  practice  of  medicine  of  the  temperate  zone  draw  the 
sweeping  conclusion  that  Monilia  jmlosis  has  nothing  to  do  with 
the  production  of  sprue,  even  that  there  is  no  such  disease  as  sprue 
at  all.  ^Yhen  we  reflect  that  only  1.5  per  cent,  at  most,  of  tro])ical 
people  living  in  endemic  zones  have  been  found  to  harbor  Momlia 
psilosis  without  showing  its  characteristic  effects  and  contrast 
this  with  the  fact  that  87.0  per  cent  of  our  sprue  patients  are  heavily 
infected  with  it,  it  does  not  seem  necessary  to  enter  into  any  further 
controversy  with  those  who  are  probably  not  in  a  position  to  argue 
the  point  they  themselves  raise. 

We  are  now  prepared  to  consider  the  data  which  have  been  col- 
lected personally  since  1908. 

A  few  words  are  necessary  before  entering  into  these  details  in 
order  to  comprehend  the  scope  of  the  work  and  the  significance 
of  certain  necessary  sjnibols. 

Sprue  was  first  announced  to  be  a  disease  of  Porto  Rico  l)y  the 
writer  in  the  summer  of  1908.  Hence  the  study  from  that  time  until 
the  close  of  1913  was  purely  clinical  and  epidemiological.  In  1914, 
Monilia  psilosis  was  identified  as  the  direct  cause  of  the  disease,  and 
from  that  date  until  1917  studies  were  focussed  on  the  mycologic 
study  of  tongue  scrapings  and  feces  in  connection  with  only  such  a 
number  of  clinical  cases  as  could  be  personally  followed  thrt)Ugh()ut 
their  entire  course.  On  return  from  France  in  1920,  where  the  writer 
engaged  in  the  military  operations  of  our  land  forces  in  the  Great 
War,  a  series  of  clinical  cases,  checked  upon  by  serologic  study  of 
the  Laboratory  of  the  Institute  of  Tropical  Medicine  and  Hygiene 
of  Porto  Rico,  was  completed.  In  1921,  another  series  was  under- 
taken and  completed,  checked  upon  by  both  mycologic  and  sero- 
logic examination  by  this  Institute,  and  further  contrasted  with 
cases  of  pure  glandular  insufficiency,  half  of  which  were  examined 
serologically  and  mycologically  and  found  negative  for  Momha 
psilosis. 

Whereas  the  cases  of  the  series  1908-1913  and  1914-1917  were 
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(•oin])lete  as  far  as  outstanding  signs  and  symptoms  were  concerned, 
])articularly  regarding  the  state  of  the  tongue  and  feces,  no  fixed 
questionnaire  had  been  adopted  for  all  cases. 

In  1920,  liowever,  a  set  of  questions  was  prepared  covering  all 
of  the  usual  phenomena  clinically  observed  in  sprue,  and  these  same 
questions  were  pro])ounded  with  fair  regularity  to  all  patients, 
whatever  might  be  their  affection,  in  the  series  of  that  year. 

The  questionnaire  was  amplified  and  rigidly  observed  in  all  cases 
for  1921,  and  by  com])aring  the  condition  in  sprue  with  that  seen  in 
glandular  insufficiency  and  in  other  affections,  a  very  clear  i)icture 
of  what  we  know  as  sprue  is  revealed. 

The  order  of  these  questions  was  necessarily  peculiar  for  practical 
piu-])oses  of  history  taking,  but  it  will  be  conser\'ed  in  this  work. 

The  symbols  used  for  bre^'ity  will  also  be  adhered  to  for  the  same 
reason  and  the  key  to  these  tables  is  herein  displayed. 

Symbols  Used  in  Classifying  Pathologic  Conditions  in  this  Text. 

I)  =  Digestive  system. 

1  =  Subjective  burning  in  tongue  without  demonstrable  evidence 
thereof.     Ranges  from  slight  irritation  to  sensation  of  burning. 

1  =I^urning  in  tongue  with  evident  lesions  on  tip  or  tip  and  edges. 
Ranges  from  redness  to  excoriation. 

1  =  Raw  tongue  resembling  a  piece  of  raw  beef. 

2  =  Acid  gastric  dys])epsia  with  fulness  after  eating,  rawness  and 
the  belching  up  of  a  hot  acrid  fluid. 

3  =  P]xcessive  intestinal  gas. 

4  =  "Loose  bowels,"  or  "attacks  of  indigestion,"  alternating  with 
constipation. 

4  =  I)iarrhea,  generally  light  in  color,  gaseous  and  lienteric,  but 
the  symbol  also  denotes  })ilious,  mucous  watery  and  ])articolored 
mo^•ements. 

4  =  Typical  white,  frothy  stools  of  classical  sprue. 

0  =  Constipation. 

()  =  Abdominal  pain  referable  to  intestine. 
7  =  Small  liver. 

7  =  Unusually  small  liver. 

8  =  Xausea. 

9  =  Vomiting. 

10  =  Heat  and  burning  in  rectum. 

11  =Heat  and  burning  in  vagina. 

12  =  Loss  of  appetite. 
i^  =  Complete  anorexia. 

13  =  Excess  of  saliva. 
X=  Nervous  system. 

1  ="Nervousness,"  ranging  from  nervous  irritability  to  nervous 
excitability. 

2  =  Asthenia. 

o  =  Sleeplessness,  fitful  sleep,  nightmare. 
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4  =  Pains  in  trunk  and  limbs,  ranging  from  a  feeling  of  muscular 
soreness  on  overexertion  to  definite  neuralgia  and  neuritis,  general 
or  localized. 

5  =  Palpitation  of  the  heart,  cardiac  irregularity, 
(i:^  Psychic  depression. 

7  =  Tingling,  burning  and  coldness  of  hands  and  feet,  a  tendency 
for  upper  and  lower  extremities  to  go  to  sleep. 

8  =  Forgetfulness.     Mental  hebetude. 
P=  Unclassified. 

1  =  Sallowness  to  pallor. 
1  =  Extreme  pallor. 
2=  Vertigo, 
o  =  Dysmenorrhea. 

4  =  Amenorrhea. 

5  =  Headache. 

(')  =  Subcutaneous  extravasation  of  blood  without  apparent  cause 
or  on  shght  contusion. 

7  =  Brown  pigmentation  resembling  nut  stains  on  skin.  Usually 
symmetrical  and  most  common  and  prominent  over  malar  ])romi- 
nences,  cheeks  and  forehead. 

<S  =  Excessive  menstrual  flow,  to  menorrhagia. 

9  =  Irregular  menstruation. 

10  =  Scanty  menstrual  flow. 
G  2  =  Loss  in  weight. 

This  bizarre  grouping  of  signs  and  symptoms,  including  all  of  the 
usual  phenomena  accompanying  sprue,  may  seem  unsystematic 
and  inexact.  It  should  be  remembered,  however,  that  it  is  neces- 
sary to  consider  the  psychologic  attitude  of  the  sick  man  in  making 
up  a  questionnaire,  in  order  to  allow  the  patient  himself,  with  least 
amount  of  what  he  would  consider  obstruction,  to  expand  the 
picture  he  would  like  to  draw.  The  sense  of  good  order  and  exact- 
ness of  the  physician  may  appear  to  suffer  thereby,  but  in  the  long 
run  much  more  information  is  obtained. 

Therefore,  once  adopted,  this  order  of  questioning  has  been 
followed  throughout  the  series  of  1920-21.  Although  it  can  now, 
and  will  be  later,  simplified  and  increased  in  scope,  it  did  not  seem 
justifial)le  to  make  these  changes  until  the  series  under  analysis  were 
completed. 

Indefiniteness  is  not  a  rare  quality  in  the  average  patient  when 
relating  what  he  feels  that  is  abnormal,  no  matter  what  the  disease 
or  condition  may  be;  but  the  a\erage  patient  suft'ering  from  sprue, 
beyond  his  tongue  and  bowel  symptoms,  is  notoriously  indefinite 
in  rehearsing  his  wretchedness.  He  hardly  knows  how  to  express 
himself,  hardly  realizes  what  it  is  that  makes  him  a  sick  man,  beyond 
his  unruly  "stomach,"  his  loose  bowels  and  his  sore  tongue.  It  is 
all  very  well  to  say  that  in  history-taking  one  should  not  ask  leading 
questions,  but  with  most  sprue  patients  I  have  seen,  one  would 
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never  find  out  what  they  had  if  clear  questioning  is  not  employed. 
It  should  be  borne  in  mind  that  mental  confusion  and  forgetfulness 
in  sprue  is  a  feature  of  the  disease,  so  that  it  is  well  to  begin  by 
saying,  "  Now  tell  me  all  that  you  can  about  what  ails  you."  TJien 
proceed  to  ask  question  after  question,  in  the  order  given,  carefully 
pinning  the  man  or  woman  down  to  as  exact  and  uncolored  state- 
ment of  fact  as  may  be  possible.  This  being  concluded,  a  physical 
examination  on  the  table  is  to  be  made,  and  finally  all  clinical 
laboratory  analyses  bearing  on  the  indixidual  case,  including 
mycologic  and  serologic  examinations  for  moniliasis. 

Exclusive  of  laboratory  work,  the  primary  examination  of  each 
case  requires  for  its  thorough  accomplishment  not  less  than  half 
an  hour  and  often  much  more. 

It  seems  hardly  necessary  to  say  that  answers  to  questions  in 
the  taking  of  the  history  should  emln-ace  the  entire  period  from 
which  the  patient  has  suflered  from  his  affection  and  are  not  to  be 
confined  to  symptoms  on  the  day  of  his  first  visit.  This  is  needful 
to  a^"oid  a  negati\'e  of  characteristic  phenomena  which  generally 
occur  only  from  time  to  time  and  which  may  constitute  an  im])ortant 
part  of  the  evidence  upon  which  the  clinical  diagnosis  of  sprue  may 
be  justified. 

Series  of  1908-1913.  This  period  corresponds  to  tlie  clinical  and 
epidemiological  study,  begun  in  190S,  which  culminated  in  the 
identification  of  MonU'ui  p.silo.sis.  These  cases,  therefore,  possess 
no  laboratory  guide  or  check  and  only  \ery  clear  pictures  of  classical 
sprue  were  so  regarded.  Among  the  doubtful  cases  many  more 
must  have  been  included,  but,  as  the  writer  was  depending  chiefly 
upon  jManson's  work  on  Tropical  Diseases,  no  departure  from  the 
criterion  therein  expressed  of  what  should  constitute  an  unques- 
tioned clinical  entity  was  permitted.  The  cardinal  symptoms,  sore 
tongue,  gastric  disorder,  excess  of  intestinal  gas  and  diarrhea,  were 
faithfully  recorded  in  all,  but  the  importance  of  the  remainder  of  the 
signs  and  symptoms,  found  in  the  questionnaire  above  detailed, 
were  not  appreciated  and  were  only  noted  when  the  patient 
happened  to  mention  them  in  his  personal  narrative.  Therefore, 
for  statistical  purposes,  all  save  these  cardinal  s^^^^ptoms  must 
be  discarded. 

Series  of  1914-1917.  (jNIycologic  Series.)  This  series  began  with 
the  discovery  of  a  pathogenic  yeast-like  l)udding  fungus,  later 
designated  by  myself  Monilia  psilosis,  in  the  scrapings  from  the 
inflamed  tongue  of  a  young  Porto  Rican  l)oy.  Within  a  short  time, 
in  three  more  cases,  the  same  organism  was  reco\ered,  one  from  a 
child  of  two  or  three  years  wdiose  only  symptom  was  a  raw  tongue, 
one  from  a  young  woman  with  a  life  history  of  gastrointestinal 
derangement  and  an  incipient  tuberculosis,  and  one  from  a  conti- 
nental American  in  the  last  stages  of  uncom})licated  acute  sprue, 
from  which  he  later  died.     These  four  cases  were  studied  nncologi- 
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cally  for  some  months  with  uniform  mycologic  findings;  later  some 
twenty  more  cases  were  added  and  the  tedious  mycologic  study 
repeated;  finally,  the  series  was  continued  to  include  a  total  of  47<) 
assorted  cases  of  which  24G  were  clinically  sprue. 

A  mycologic  study  of  tongue  scrapings  and  feces  was  made  in 
448  of  the  470  cases;  in  225  cases  of  clinical  sprue,  of  which  7")  per 
cent  were  positive  for  Monilia  i)silosis,  and  in  223  cases  not  clinically 
sprue,  of  which  1.3  per  cent  were  positive  for  this  organism. 

TABLE  1. — consolidated  TABLE  SHOWING  RELATIVE  FREQUENCY  OF 
CARDINAL  SYMPTOMS  OF  SPRUE  IN  ALL  FOUR  SERIES  (1572  CASES ) 

All  our  series.-  Percentage. 

D  1 494  31 

1 .303  19 

1 319  20 

All  1 1116  71 

2 1259  80 

3 1329  84 

4 531  34 

A 258  17 

4 426  27 

All  4 1215  77 

TABLE    2. — RELATIVE    PROPORTION    OF    CASES    OF     COMPLETE    AND 
INCOMPLETE    SPRUE    IN   A   TOTAL    OF    1309    CASES. 

Series  Series  ,„.,,  t,„.    it,  , 

1914-17.     ^        1920.        ;        19-1-  Total.        |    Percent. 


Both  D  1  and  D  4  .  .1  158  285 
One  or  the  other  ...  I  24  |  140 
Neither  D  1  nor  D  4   .  ,     8 


Total   ....    190 


370   j    813    I    62 

171       335   I    26 

78        75       161    i    12 


503 


616      1309      100 


Explanation  of  Graphs.  The  panels  in  each  fan  are  rounded  off 
at  their  broad  extremity  and  bear  a  number  corresponding  to  sym- 
bols already  explained  in  this  text.  The  lines  within  each  panel 
stand  for  the  percentage  of  cases  which  the  clinical  phenomenon  or 
phenomena,  represented  by  the  sjTiibol,  bear  to  the  tot^l  cases  in 
this  series.  Each  line  within  the  panel  represents  5  per  cent  or 
major  fraction  thereof.  No  lines  appear  where  less  than  7  per  cent 
of  the  cases  showed  the  phenomenon. 

*  The  separation  of  cases  suffering  from  sore  tongue  into  three  degrees  (D  1, 
1  and  1)  and  of  those  with  diarrhea  into  D  4,  4  and  4,  was  not  consistently  carried 
out  in  the  1920  series,  but  as  the  total  number  of  cases  of  sore  tongue  and  diarrhea 
yielded  a  percentage  to  total  cases  of  sprue  almost  identical  with  corresponding 
totals  in  1921,  the  relative  number  in  each  one  of  the  three  groups  under  D  1  and 
D  4,  1920,  has  been  calculated  from  the  percentage  in  1921. 
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The  imi)ortaiit  i)(>iiit  in  interi)reting  these  fans  is  to  rcnieniher 
that  453  of  the  (>1()  cases  of  sprue  and  124  of  the  259  cases  of  glandu- 
lar insufficiency  were  examined  in  the  lahoratorv,  the  first  l^eing  all 


Fig.    L — Series  1921;  616  cases.     Digestive  symptoms.     Sprue. 

positive  for  Monilia  i^^ilosis,  the  second  all  negati^'e.  The  exami- 
nations in  laboratory  were  only  made  07ice  in  98  per  cent  of  these 
cases.     Had  time  and  personnel  as  well  as  constancy  on  the  part  of 


Fk;.  2.  —  Series  1921;    259    cases.     Digestive   symptoms,  glandular  insufticiiuicj-  in 

Porto  Rico. 


the  j)atients  permitted,  a  much  higher  percentage  of  positive  results 
in  the  sprue  series  might  have  been  obtained.  As  to  the  series  of 
cases  of  glandular  insufficiency,  mycologic  study  of  the  feces  daily 
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fur  a  continued  ])eri()(l  would  lia\e  undoul)tedl\'  re\e;ded  a  stray 
colony  now  and  then,  as  Monilut  j).s-ilo.sis-  is  a  widespread  fun<?us  in 
Porto  Rico  and  freciuentlx  nuist  ])ass  tlirouyli  the  intestinal  canal  as 


Fig.  3. — Series  1921;  616  cases.     Assorted  symptoms.     Sprue. 

a  voyageur,  or,  as  Anderson  so  well  expresses  it,  "  like  so  much  waste 
food,"  but  without  colonizing,  ^^^len  it  colonizes  in  the  intestinal 
tract  then  we  may  expect  its  pathogenic  effect.  The  best  way  to 
bring  out  the  presence  of  an  infection  by  Man  ilia  p.silosis  is  to  sow 


Fig.  4. — Series  1921;    2.59  cases.     Assorted   symptoms,  glandular  insufRciency  in 

Porto  Rico. 


in  Sa])ouraud  agar  Petri  plates  by  Anderson's  method,  ?'.  r.,  by 
making  a  hundred  separate  points  of  contact  with  a  platinum  loop 
soiled  in  the  feces  and  taking  a  percentage  of  positive  colonies. 
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This  series  was  intended  to  be  purely  a  clinical  versus  mycologic 
study,  but  in  1916-1917  the  feasibility  of  applying  the  complement- 
deviation  test  for  diagnosis  became  evident  and  88  of  the  225  cases 


Fig.  5. — All  series;  1572  cases.     Sprue. 

of  sprue  were  thus  examined.     In  this  way  20  cases  which  had  been 
mycologically  negative  were  shown  to  be  serologically  positive, 


Fio.  6. —Series  1921 ;  2.'')9  cases.     Glandular  insuffieiency  in  Porto  Rico. 

raising  the  ])ercentagc  of  ])Ositi^'e  laboratory  findings  to  84  per  cent. 
Had  all  of  the  225  been  available  for  this  blood  test  this  rate  would 
have  proba})ly  been  abo^^e  90  per  cent. 
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The  tabulation  of  clinical  ])lienomcna  is  as  in  the  preceding 
series.  No  questionnaire  was  adhered  to,  save  as  concerns  the 
tongue  symptoms,  acid  gastric  dyspepsia,  excessive  intestinal  gas 
and  diarrhea  fD  1,  ^,  1,  2,  3,  4,  i  4). 

In  this  series  the  individual  grou])ing  of  tlu;  four  cardinal 
sym])toms  of  sprue  was  consolidated  in  211  cases,  S4  per  cent  of 
which  were  confirmed  by  laboratory  finding. 

Cases  with  typical  raw  tongue  and  frothy,  white  diarrhea,  92, 
or  48  per  cent. 

Cases  with  t^^pical  raw  tongue,  with  or  without  diarrhea,  101,  or 
53  per  cent. 

Cases  with  tongue  raw  at  tij)  and  edges,  with  or  without  diarrhea, 
22,  or  11  per  cent. 

Cases  in  whom  only  a  sensation  of  burning  was  felt,  with  or  with- 
out diarrhea,  44,  or  22  per  cent. 

Cases  with  both  sore  tongue  and  diarrhea,  158,  or  83  jier  cent. 

Cases  with  one  or  the  other  of  above  symptoms,  24,  or  13  ])er  cent. 

Cases  with  neither  one  nor  the  other,  8,  or  4  per  cent.     Total,  190. 

In  the  spring  of  1917  these  studies  were  abruptly  suspended  by 
the  Great  War,  which  scattered  the  group  of  men  Avho  formed  the 
Institute  of  Tropical  Medicine  throughout  the  armies  of  the  United 
States,  and  for  a  period  of  three  years  the  writer  was  unable  to  take 
up  the  tangled  skein  of  tropical  sprue.  But  such  was  the  spirit  of 
the  Institute  that  the  other  members  kept  the  work  alive.  Adding 
\aluable  confirmatory  data  to  the  investigation  l^egun  in  1908, 
Drs.  Gutierrez  Igaravidez,  Dr.  Gonzalez  Martinez  and  Dr.  Carl 
]\Iichel,  each  separately,  the  first  while  in  the  training  camp  of  the 
2d  Brigade  of  the  81st  Division,  the  second  in  his  personal  work 
and  at  the  close  of  the  war  in  Paris  and  Barcelona,  and  Dr.  Michel 
in  the  laboratory  and  later  in  the  United  States,  kept  up  a  persistent 
and  brilliant  campaign  to  extend  the  application  of  what  was  up  to 
that  time  known. 

In  1920  the  writer  returned  to  Porto  Rico,  thanks  to  the  scientific 
spirit  of  his  military  chief,  to  complete  this  series  of  studies,  and 
since  that  time,  with  the  same  technicians  who  had  for  ten  years 
diligently  kept  up  the  laboratory  work,  this  investigation  has  been 
going  forward.  It  is  difficult  to  estimate  the  value  of  the  work  of 
these  technicians,  Messrs.  Jose  Loubriel  and  Figueroa,  who  through- 
out a  period  of  these  three  years  had  become  as  expert  as  ourselves 
in  the  routine  laboratory  methods  of  revealing  the  presence  of 
Monilia  psilosis,  mycologically  and  serologically.  Up  to  1917,  the 
writer  had  personally  accomplished  every  step  in  this  mycological 
laboratory  work  in  each  case,  even  to  the  preparation  of  media,  the 
technicians  then  in  training  duplicating  this  work  under  my  super- 
vision in  order  to  familiarize  them  thoroughly  with  every  possible 
laboratory  situation.  Dr.  Michel  and  Dr.  Gonzalez  trained  them 
in  the  special  serology  of  moniliasis.    The  object,  on  my  part,  was 
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to  continue  tliese  investigations  by  permitting  our  technicians  to 
render  the  kiboratory  reports  in  cases  of  which  they  knew  nothing 
clinically  and  free  me  for  the  clinical  study  and  treatment  of  a 
larger  series  of  cases  in  order  to  sulmiit  each  case  of  sprue  to  the 
se\"ere  test  of  a  laboratory  analysis  to  determine  the  presence  or 
absence  of  MonUia  psUos'is  in  which  I,  the  interested  ]:»arty,  would 
be  eliminated.  In  the  meantime  I  continued  research  laboratory 
work  in  Man  ilia  psilosis  and  its  congeners  and  with  Drs.  (nitierrez 
and  (lonzale/,  su]jer\ised  the  clinical  laboratory  work. 

Series  of  1920.  This  was  princi])ally  a  clinical  versus  serologic 
study,  mycological  investigations  being  employed  only  from  time  to 
time  for  corroboration,  or  in  certain  cases,  but  not  systematically, 
in  which  a  typical  case  of  s])rue  i)ad  been  reported  as  negative 
serologically. 

In  all,  o()3  cases  of  sprue,  out  of  a  total  of  12()7  patients  examined, 
were  found.  In  contemplation  of  these  figures  it  must  be  remem- 
bered that  I  was  dedicating  practically  my  entire  attention  to  sprue, 
and  the  majority  of  those  who  came  for  examination  were  either 
sent  to  me  from  all  over  the  Island  by  other  physicians  as  cases 
suspicious  of,  or  positi\e  for,  that  disease,  or  were  persons  who  had 
themselves  come  to  believe  that  they  were  suffering  from  sprue, 
whose  complete  clinical  picture  had  by  this  time  become  almost 
universally  recognized  by  laymen  throughout  the  Island. 

Series  of  1921.  The  development  in  medical  science  of  the  recog- 
nition of  a  syndrome  of  glandular  insufficiency  came  to  put  the 
finishing  touches  upon  this  study  of  sprue  in  Porto  Rico,  and  we 
believe,  all  of  us  of  the  Institute,  and  an  ever-increasing  number  of 
observing  practitioners  in  th.ese  tropics,  that  it  may  be  accepted 
with  a  fair  degree  of  certainty  that  the  veil  of  mystery  which  has 
enshrouded  tropical  sprue  has  at  last  been  rent  in  twain. 

It  is  curious  how  the  forces  of  our  little  grou])  in  the  Institute 
of  Tropical  ]Medicine  have  complemented  one  the  other.  At  the 
very  outset  of  the  modern  work  on  sprue,  back  in  1914,  Dr.  Gutierrez 
Igaravidez  stoutly  maintained  that  the  underlying  cause  of  sprue 
was  a  glandular  disturbance.  Dr.  W.  W.  King,  who  was  one  of  the 
founders  with  us  of  the  Porto  Rico  Anemia  Commission  for  the 
study  of  uncinariasis  and  later  of  the  Institute,  believed  that  what- 
e\'er  sprue  might  be,  MonUia  psilosis  seemed  to  have  something  to 
do  with  its  manifestations.  Dr.  Gonzalez  Martinez,  without  com- 
menting upon  the  conception  of  an  intestinal  moniliasis,  silently 
worked  out  the  specific  serological  reaction  and  became  gradually 
more  and  more  convinced  of  the  importance  of  this  fungus  in  its 
etiology,  finally  taking  a  stand  ])ublich'  in  defense  of  this  conce])- 
tion.  All  have  persistenth'  and  dispassionately  sought  the  light 
while  always  remaining  loyal  to  the  Institute. 

While  I  am  only  re])orting  my  own  jxTsonal  work,  I  do  not  wish 
to  leave  the  i<lca  that  no  other  work  on  sprue  has  been  accom- 
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plished  here.  Tlie  others,  members  of  the  Institute,  have  their  case 
records  and  Avill  some  day,  it  is  to  be  hoped,  ex])ress  their  own 
experiences  and  opinions  regarding  this  disease. 

In  this  series  of  1921  the  study  made  was  for  tlie  purpose  of 
comparing  clinical,  mycological  and  serological  data,  as  well  as 
for  separating  out  the  cases  of  glandular  insufficiency. 

TABLE  .■). 


Clin,  sprue 

confirmed  by 

laboratory, 

3S5  cases. 


Clin,  sprue 
not  exam- 
ined in 

laboratory, 
163  cases. 


Clin  .sprue 

negative  in 

laboratory, 

OS  cases. 


Total  sprue, 
61(5  cases. 


Clin,  not 
sprue  and 
negative  in 
laboratory, 
23S  cases. 


Cases  of 
glandular  in- 
sufficiency, 
259  cases. 


Per 

cent. 


Xo. 


Per 
cent. 


Xo. 


Per 

cent. 


Per 

cent. 


Xo. 


Per 

cent. 


Per 

cent. 


D  1  . 

128 

33 

70 

43 

29 

43 

227 

37 

38 

10 

44 

17 

1    . 

57 

15 

41 

25 

24 

35 

122 

20 

6 

3 

6 

2 

1  . 

39 

10 

24 

15 

9 

13 

72 

11 

1 

1 

All  1  . 

224 

58 

135 

83 

62 

91 

421 

68 

45 

181 

50 

19 

2 

326 

84 

145 

ss 

64 

94 

535 

86 

108 

45 

162 

62 

3  . 

337 

87 

147 

90 

65 

95 

.549 

89 

138 

58 

169 

65 

4  . 

154 

40 

65 

40 

25 

37 

244 

39 

62 

26 

76 

29 

4  . 

67 

17 

35 

21 

21 

30 

123 

20 

21 

9 

19 

7 

4  . 

62 

16 

38 

23 

20 

29 

120 

19 

7 

3 

All  4  . 

283 

73 

138 

85 

66 

96 

487 

79 

90 

38 

95 

37 

5  . 

176 

45 

78 

48 

42 

62 

296 

48 

97 

40 

140 

54 

6  . 

1.35 

35 

78 

48 

78 

70 

261 

42 

31 

34 

92 

35 

7 

94 

24 

55 

34 

27 

40 

176 

28 

52 

22 

61 

24 

7  . 

23 

6 

15 

9 

10 

15 

48 

8 

11 

•5 

11 

4 

8  . 

153 

39 

64 

39 

37 

54 

254 

41 

59 

25 

69 

26 

9  . 

76 

19 

39 

24 

25 

37 

140 

23 

33 

14 

40 

15 

10  . 

141 

36 

68 

42 

44 

65 

2.53 

41 

53 

22 

62 

24 

11  . 

47 

20 

32 

20 

19 

28 

87 

14 

17 

7 

19 

7 

12  . 

153 

39 

72 

44 

46 

68 

271 

44 

74 

31 

96 

37 

12   . 

26 

6 

9 

5 

4 

6 

39 

6 

6 

2 

19 

7 

13  . 

121 

31 

50 

31 

33 

48 

204 

33 

37 

16 

43 

16 

N  1  . 

255 

66 

106 

65 

60 

88 

521 

84 

121 

50 

168 

65 

2 

235 

60 

103 

63 

54 

80 

392 

63 

109 

45 

156 

60 

3  . 

171 

45 

81 

50 

47 

69 

164 

26 

7.5 

31 

94 

36 

4  . 

208 

54 

86 

53 

50 

73 

344 

55 

92 

39 

1.33 

51 

5  . 

184 

47 

SO 

49 

46 

08 

310 

50 

80 

36 

127 

49 

6  . 

191 

50 

72 

44 

53 

78 

316 

51 

82 

34 

113 

43 

7  . 

125 

32 

59 

36 

48 

70 

233 

37 

56 

24 

75 

29 

8  . 

1.58 

40 

71 

44 

46 

68 

275 

44 

67 

28 

89 

34 

PI  . 

127 

33 

57 

35 

28 

41 

212 

34 

56 

24 

78 

30 

1    . 

82 

21 

39 

24 

16 

23 

137 

22 

36 

15 

42 

10 

All  1  . 

209 

54 

96 

59 

44 

65 

349 

56 

92 

39 

120 

40 

2 

189 

48 

76 

46 

45 

66 

310 

50 

95 

39 

120 

46 

3  . 

39 

10 

10 

6 

7 

10 

56 

9 

13 

.5 

22 

8 

4  . 

17 

4 

2 

1 

6 

9 

25 

4 

7 

3 

10 

4 

5  . 

145 

37 

70 

43 

37 

54 

252 

41 

77 

32 

109 

42 

6  . 

36 

9 

16 

10 

11 

16 

63 

10 

11 

5 

17 

7 

7  . 

47 

12 

14 

9 

17 

25 

78 

13 

12 

5 

14 

.J 

8  . 

19 

5 

5 

3 

3 

4 

27 

4 

10 

4 

10 

4 

9  . 

16 

4 

5 

3 

9 

13 

30 

5 

7 

3 

9 

3 

10  . 

21 

5 

11 

" 

1 

1 

33 

5 

14 

6 

16 

(i 

G2  . 

214 

iib 

92 

56 

50 

73 

356 

57 

186 

78 

104 

40 
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The  questionnaire  was  here  placed  rigidly  in  force  and  its  data 
are  considered  as  reliable  as  ordinary  human  observation  can 
make  them.  In  this  table,  separate  classification  of  the  phenomena 
observed  in  250  cases  of  glandular  insufficiency  has  been  made. 
Table  of  clinical  phenomena  observed  in  (iKi  cases  of  sprue,  in  238 
cases  which  were  clinically  not  sprue  and  negative  by  laboratory 
methods,  and  in  259  cases  of  glandular  deficiency,  giving  the  number 
of  cases  sufi'ering  from  the  condition  denoted  l)y  each  symbol  and 
the  percentage  this  number  bears  to  the  total  number  in  each  group. 
Of  the  cases  listed  as  cases  of  glandular  insufficiency,  124  Mere 
examined  by  laboratory  methods  and  were  negative.  These  124 
cases  are  also  included  under  "  cases  clinically  not  sprue  and  negative 
in  laboratory"  in  column  5.  The  remaining  135  were  clinically 
cases  of  glandular  insufficiency  but  were  not  examined  by  laboratory 
methods  although  entirely  similar  to  the  124  which  were  so  examined. 

In  table  3  it  will  be  noted  that  the  clinical  picture  in  the  cases 
which  were  negative  in  the  laboratory  was  more  vivid  than  in  those 
which  were  positive.  This  obtains  in  e\'er\'  series  and  results  from 
a  combination  of  two  factors:  (1)  The  cases  of  com])lete  sprue 
confirmed  by  the  laboratory  were  augmented  by  a  numl)er  of  incom- 
plete cases  which  lowered  the  intensity  of  the  composite  picture; 
(2)  severe  and  cachectic  cases  are  often  negati\"e  when  chronic  and 
quiescent,  i.  e.,  when,  at  the  time  of  examination,  they  are  bereft 
of  active  inflammatory  changes  in  the  mucosa^.  In  fact,  very 
cachectic  or  very  chronic  cases,  or  those  in  which  active  symptoms 
of  sprue  are  temporarily  in  abeyance,  are  frequently  negative, 
mycologically  or  serologically,  jr  both,  as  occurs  in  syphilis  and 
tuberculosis,  and  for  the  same  reasons.  The  increased  number  of 
sore  tongues  and  diarrheas  in  these  cases  does  not  necessarily  refer 
to  the  condition  at  the  time  of  examination,  but  to  the  past  history 
as  well. 

The  se\ere  type  in  purely  clinical  cases  without  laboratory 
examination  in  this  table  is  due  to  the  fact  that  such  cases  were  so 
clearly  sprue  that  no  serologic  examination  could  be  urged  for  diag- 
nostic purposes  in  certain  persons  who  strongly  objected  thereto, 
or  in  those  whose  physical  condition  made  the  effort  pal])a])h'  unjusti- 
fiable, from  the  standpoint  of  the  ])atient. 

The  most  interesting  feature  of  this  table  is  the  com])arisoii  which 
can  be  made  between  identical  symptoms  in  sprue,  on  the  one  hand, 
and  glandular  deficiency  on  the  other.  In  making  this  comparison 
it  should  be  remembered  that: 

1.  Of  the  (JIO  cases  of  sprue,  453  were  examined  by  laboratory 
methods  and  85  per  cent  yielded  a  jiositive  finding  for  Monilia 
jmhms. 

2.  Of  the  259  cases  of  glandular  deficiency,  124  were  examined 
by  laboratory  methods  and  all  were  negative  for  Monilia  psilosis 
the  rest  were  not  examined  in  tlie  laboratorv. 
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All  of  the  phenomena  in  the  syndrome  of  glandular  insufficiency 
were  more  frequent  and,  clinically,  far  more  vi\'id  in  sprue,  generally 
about  double  that  of  the  former  condition.  But  the  salient  point 
is  found  in  that  in  sprue  the  tongue  lesions  are  o\er  fifteen  times,  and 
the  frank  diarrhea  o\  er  fi\  e  times,  as  frequent  as  in  glandular  insuf- 
ficiency. In  fact,  the  strictly  classical  raw  tongue  and  white,  frothy 
diarrhea  were  never  found  in  glandular  insufficiency.  The  graphic 
exposition  of  the  clinical  ditt'erence  between  these  two  conditions 
can  be  better  appreciated  by  reference  to  the  fans  prepared  to 
illustrate  the  point. 

table   4. — LOSS    OF   WEIGHT   IN   SPRUE    AND    GLANDULAR 
INSUFFICIENCY. 


Loss  in  weight. 

Clin,  sprue 
confirmed  l)y 

laboratory, 
No.  of  cases. 

Clin,  sprue 
not  examined 
in  laboratory, 
No.  of  cases. 

Clin,  sprue 
negative  in 
laboratory. 
No.  of  cases. 

Total  sprue. 
No.  of  cases. 

Glandular  in- 
sufficiency. 
No.  of  cases. 

Under  10  lbs.    .      . 

3 

•  > 

1 

6 

7 

10  to  15    "       .      . 

19 

4 

1 

24 

5 

16  to  20    "      .      . 

11 

5 

1 

17 

2 

21  to  30    "      .      . 

18 

4 

4 

26 

2 

31  to  40    "      .      . 

11 

1 

2 

14 

41  to  50    '■      .      . 

4 

2 

4 

10 

1 

51  to  60    "      .      . 

1 

1 

2 

Number  M"eiglied    . 

67 

19 

13 

99 

17 

Average  loss 

24  lbs. 

25  lbs. 

31  lbs. 

15  lbs. 

TABLE  5. — GENERAL  RESUME  OF  ALL  FROM  SERIES  CONTAINING  1595 

CASES  OF  SPRUE. 


Series 
1908-13. 


Series 
1914-17. 


Series 
1920. 


Series 
1921. 


Cases  of  sprue  without  lab- 

oratory examination 

230 

21 

88 

163 

502 

32 

Sprue  confirmed  by  labora- 

tory methods 

189 

379 

385 

953 

60 

Same  negative  by  labora- 

tory methods 

36 

36 

68 

140 

8 

Total  sprue 

230 

246 

503 

616 

1595 

100 

Cases   suspicious  of   sprue 

but  not  examined  in  lab- 

oratory!      

328 

328 

Cases  definitely  not  sprue. 

negative    by    laboratory 

examination    ... 

226 

180 

238 

645 

C'arriers '. 

1 

6 

3 

10 

Cases  definitel.\'  not    sprue 

not  examined  in  labora- 

tory;  not  classified   . 

3159 

3 

578 

782 

4519 

Total 

3717 

476 

1267 

1639 

7097 

1  All  of  the    'cases  suspicious  of  sprue"  were  so  diagnosed  clinically,  as  these 
studies  were  made  previous  to  the  discovery  of  the  causal  organism. 
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TABLE  0. — TABLE  OF  CLLMCAL  PHENOMENA  OBSEKVEU  IN  !J42  CASES 
OF  SPRUE  CONFIKMED  BY  LABORATORY  METHODS  GIVING  THE 
NUMBER  OF  CASES  SUFFERING  FROM  THE  CONDITION  DENOTED 
BY  EACH  Sl^IBOL  AND  THE  PERCENTAGE  THIS  NUMBER  BEARS  TO 
THE  TOTAL  NUMBER  IN  EACH  GROUP. 


i          1914-17, 

1920, 

1921, 

178  cases. 

379  fases. 

385  oases. 

Total. 

No.       Per  rent. 

No. 

Per  cent. 

No.       Per  cent. 

No. 

Per  cent. 

D  1    .      .      .      .39            22 

128      '        33 

1 

20 

11 

57             15 

1 

'     99 

56 

39             10 

All  1 

158 

89 

231 

(iO 

224     !       58 

603 

65 

o 

146 

82 

300 

78 

326 

84 

772 

82 

3 

160 

90 

319 

83 

337 

86 

816 

87 

4 

39 

22 

154 

40 

A 

6 

3 

67     !       17 

4 

114 

64 

62     1       16 

All  4 

159 

89 

246 

04 

283     '       73 

688 

73 

7 

66 

37 

SO 

28 

117            30 

263 

28 

P  1 

90            50 

178 

46 

209            54 

477 

50 

TABLE  7. — TABLE  OF  CLINICAL  PHENOMENA  OBSERVED  IN  149  CASES 
OF  SPRUE,  NEG.\TIVE  ON  L.\BORATORY  EXAMINATION,  GIVING  THE 
NUMBER  OF  CASES  SUFFERING  FROM  THE  CONDITION  DENOTED 
BY  EACH  SYMBOL  AND  THE  PERCENTAGE  THIS  NUMBER  BEARS  TO 
THE  TOTAL  NUMBER  IN  EACH  GROUP. 


1914-17, 

1920, 

1921, 

45  cases. 

36  cases. 

68  cases. 

No. 

Per  cent. 

No.       Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

D  I    .      .      .      . 

9 

20 

29 

43 

/ 

5 

11 

i 

24 

35 

1 

23 

51 

9 

13 

1 

37 

82 

35            97 

62 

91 

134 

90 

2 

32 

71 

28     ,       77 

64 

94 

124 

83 

3 

36 

80 

34 

94 

65 

95 

135 

90 

4 

8 

18 

25 

37 

4 

1 

2 

21 

30 

4 

32 

71 

20 

29 

All   1 

41 

91 

34 

94 

66 

96 

141 

95 

7 

9 

20 

10 

27 

27 

40 

46 

30 

P  1 

11 

24 

12            37 

44 

64        ' 

1 

67 

45 
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TABLE  8. — TABLE  OF  CLINICAL  TIIENOMENA  OBSKl{\  Kl)  IN  481  CASES 
OF  SPRUE,  NOT  EXAMINED  IN  LABORATORY,  (iIVIN(i  TIIK  NUMBER 
OF  CASES  SUFFERIN(;  FROM  THE  CONDFJ'ION  DENOTED  BY  EACH 
SYMBOL  AND  THE  I'EHCENTAC.E  THIS  NUMBER  BEARS  TO  THE 
TOTAL  NUMBER  IN   EACH   GROUP. 


1908-13, 
230  cases. 


1920, 
88  cases. 


1921, 
163  cases. 


No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

No. 

Per  cent. 

D  1    .      .      .       .       34 

15 

70 

43 

/ 

56 

24 

41 

25 

1 

166 

28 

24 

15 

All  1 

156 

67 

78 

88 

135 

83 

369 

77 

2 

152 

65 

65 

75 

145 

88 

362 

75 

3 

153 

66 

78 

88 

147 

90 

378 

78 

4 

64 

27 

65 

40 

-i 

39 

17 

35 

21 

4 

74 

32 

38 

23 

All  4 

177 

78 

71 

80 

138 

84 

386 

80 

7 

70 

43 

PI 

96 

60 

TABLE  9. —  GRADE  OF  SPRUE  IN  1470  CASES. 


Grade. 

Series     1     Series     1     Series 
1908-13.     1914-17.        1920. 

Series 
1921. 

Total. 

Per  cent. 

Light        

Moderate 

Severe      

Cachectic 

9               32               81 
38       1       72            265 
38       j       90            157 
20       1       52       ! 

80 
269 
237 

30 

202 
644 
522 
102 

14 
44 
35 

7 

Total 

105       1     246       i     503 

616 

1470           100 

TABLE  10. — CARRIERS. 


10 


Percentage  of  carriers  to  (345  cases  definitely  not  sprue  and 
examined  in  laboratory  =  1.5. 

Percentage  of  carriers  to  1093  cases  of  sprue,  0.9. 

Note. — In  constructing  the  graphs  the  percentages  for  D  11  and  P  3.  4  8,  9 
and  10  aie  calculated  fiom  the  number  of  women  in  the  series.  This  makes  an 
apparent  discrepancj'  with  the  table  of  total  percentages. 
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THE  TOTAL  CIRCULATING  VOLUME  OF  BLOOD  AND  PLASMA 
IN  CASES  OF  CHRONIC  ANEMIA  AND  LEUKEMIA. ^ 

By  Norman  M.  Keith,  M.D., 

MEDICAL  DEPARTMENT,  UNIVERSITY  OF  TORONTO,  TORONTO,  CANADA,    AND  DIVISION  OF 
MEDICINE,  MAYO  CLINIC,   ROCHESTER,  MINN. 

Since  the  introduction  of  methods  for  the  determination  of  blood 
voUime  appHcable  to  cHnical  study,  numerous  estimations  have 
been  made  in  cases  of  chronic  anemia.  The  volumes  obtained  in 
a  given  type  of  anemia,  for  example  in  pernicious  anemia,  have 
varied  markedly  even  when  the  same  investigator  employed  a 
single  method.  Corroboration  or  disproof  of  such  results  is  im- 
portant because  of  the  well-recognized  fact  t^iat  in  health  the 
blood  volume  is  remarkably  constant.  Therefore,  shortly  after 
Keith,  Rowntree  and  Geraghty  introduced  the  dye  method  for 
estimating  blood  and  plasma  volume,  they  made  determinations 
in  a  few  cases  of  chronic  anemia.  The  early  results  indicated  that 
both  plasma  and  blood  volumes  might  be  little  altered.  Later,  in 
a  study  of  one  case  of  pernicious  anemia,  the  plasma  volume  was 
found  to  be  definitely  greater  than  in  the  normal  controls,  although 
the  total  blood  volume  was  not  increased.  Subsequent  estimations 
by  the  writer  in  a  series  of  14  cases  of  chronic  anemia  confirmed 
the  original  findings.  Several  cases  showed  but  little  deviation 
from  the  normal,  while  others  showed  a  distinctly  high  plasma 
volume.  Repeated  determinations  in  these  latter  cases  gave 
constantly  high  plasma  values,  although  the  total  blood  volume 
was  not  uniformly  increased.  Similar  variations  in  total  plasma 
were  observed  in  10  cases  of  chronic  leukemia  with  this  difference, 
that  in  cases  of  leukemia  with  high  plasma  contents  the  total 
blood  volume  was  more  often  increased.  Repeated  determinations 
made  periodically  in  individual  cases  in  this  series  revealed  distinct 
volume  changes.  The  object  of  the  present  communication  is  to 
emphasize  the  fact  that  in  chronic  anemia  and  leukemia  variations 
occurring  in  blood  and  plasma  volume  should  be  considered  in 
evaluating  the  blood  picture  and  other  clinical  findings. 

Methods.  The  blood  and  plasma  volumes  were  determined  by 
the  dye  method  introduced  by  Keith,  Rowntree  and  Geraghty .^ 

1  Read  before  the  American  Society  for  Clinical  Investigation,  Wasliington,  D.  C, 
May,  1922. 

2  Relation  of  Blood  Volume  to  Bodtj  Weight  and  Body  Surface.  Dreyer  and  Ray 
believe  that  tlie  blood  volume  in  mammals  is  proportional  to  body  surface  and  not 
to  body  weight.  Accordingly  they  consider  that  the  practice  of  expressing  the  blood 
volume  in  percentage  of  body  weight  is  misleading,  particularly  when  comparing 
individuals  in  any  given  species  that  differ  greatly  in  weight.  In  order  to  ascertain 
by  the  dye  method  whether  in  normal  adults  the  relation  between  blood  volume  and 
body  surface  was  more  constant  than  that  between  blood  volume  and  body  weight, 
data  were  obtained  from  ten  persons  in  our  previous  series  of  normal  male  controls. 
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Comparison  of  this  indirect  method  witli  other  proccihircs  1ms 
been  made  repeatedly  by  Whipple,  Harris,  and  otliers.  Whipple 
concludes  from  his  experiments  that  the  dye  method  u;i\  es  nMnark- 
ably  constant  results  for  total  plasma,  but  considers  that  Ihe  \alue 
obtained  for  total  circulating  blood  is  higher  than  thv  amount 
actually  present.  That  the  absolute  values  for  whole  l)lood  obtained 
by  the  dye  method  may  be  slightly  higher  than  the  actual  amount 
of  blood  present  seems  probable  on  theoretical  groimds.  As  yet 
there  is  no  one  method,  not  even  any  of  the  many  modifications 
of  the  original  Welcher  direct  method,  that  is  free  from  obvious 
error.  However,  relative  changes  in  blood  volume  can  be  definitely 
determined  by  the  dye  method.  The  hemoglobin  estimations 
were  made  on  venous  blood  by  Palmer 's  modification  of  the  Haldane 
method.  Contrary  to  some  workers,  I  have  found  that  the  20 
per  cent  standard  hemoglobin  solution  will  keep  satisfactorily  for 
several  months  provided  the  proper  precautions  are  followed. 
Centrifuge  tubes  graduated  to  10  cc  containing  0.01  gm.  of  dry 
sodium  oxalate  were  used  for  the  hematocrit  reading.  The  hemato- 
crit tubes  were  then  centrifugalized  for  twenty  minutes  at  a  speed 
of  three  thousand  revolutions  each  minute.  It  should  be  noted 
that  after  centrifugalizing  leukemic  blood  the  line  of  demarcation 
between  the  red  and  white  cell  layers  may  be  distinct  or  it  may 
be  scarcely  perceptible.  The  erythrocyte  and  leukocyte  counts 
were  made  in  the  usual  manner,  Hayem's  solution  and  1  per  cent 
acetic  acid  being  used  as  diluents.  The  basal  metabolic  rate^ 
was  determined  in  the  leukemic  patients  by  the  gasometer  method 
of  Tissot. 


The  surface  area  was  estimated  according  to  the  height  and  weight  formula  of 
Du  Bois.  The  greatest  variation  in  weight  was  56.1  and  90.4  kg.  and  in  height  162.5 
and  183.1  cm.  The  average  number  of  cubic  centimeters  of  blood  for  each  kilo- 
gram was  84.7  and  the  number  of  liters  of  blood  for  each  square  meter  averaged  3.16. 
In  considering  the  extreme  variations  from  these  average  figures,  the  percentage 
deviations  were  slightly  less  marked  when  computed  according  to  surface  area  than 
to  body  weight.  But  if  the  percentage  deviation  of  each  individual  determination 
from  the  general  mean  were  averaged,  the  values  derived  from  surface  area  were  more 
constant.  Similar  results  were  obtained  when  the  plasma  volume  in  29  normal 
males  was  compared  to  body  weight  and  body  surface.  The  average  values  for 
plasma  volume  in  these  normal  persons  were  48  cc  for  each  kilogram  and  1.78  liters 
for  each  square  meter.  Although  these  results,  limited  to  normal  adults,  showed  no 
marked  difference,  whether  the  blood  and  plasma  volume  were  computed  as  a  func- 
tion of  the  body  weight  or  surface  area,  still  the  deviation  from  the  average  was 
distinctly  less  when  the  surface  area  was  considered.  These  findings  seem  to  indi- 
cate that  the  blood  volume  is  a  function  of  the  body  surface  rather  than  of  body 
weight.  Further  study  of  this  cjuestion  is  desirable  before  a  positive  conclusion  can 
be  made.  I  am  at  present  carrying  out  an  investigation  which  includes  normal 
persons  exhibiting  greater  variations  in  age,  weight  and  height,  and  also  different 
species  of  animals.  The  blood  and  plasma  volumes  are  expressed  in  relation  to 
body  weight,  except  in  the  cases  of  leukemia;  in  these  the  results  are  expressed  both 
in  relation  to  bod\-  weight  and  body  surface. 

3  Boothby  and  Sandiford.      (T  am  indebted  to  Dr.  W.  R.  Campbell,  University 
of  Toronto,  for  the  basal  metabulic-rate  determinations  made  in  Toronto.) 
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TABLE    1.  — PERNICIOUS   ANEMIA. 


Case. 


Date. 


S  o  c 

X     t-     Ql 


26827    H.  W.  B. 


26824    W.  R. 


2GS2.3  CM. 
26826  C.  H. 
27601  R.  G. 


27002  E.  H. 


28618  S.  B. 


A2.W2.S.'-,  G.  A.  McK. 

A;5.")r>(i()6  w.  s. 

,\:i.")7(»i6  E.  L. 

.\:uii2<.)  G. 

A:i(io;i.")0  K.  I". 


July  12 

1919 

53   .  . 

35 

'  .  . 

1,200,000 

13,000 

Oct.  9 

1919  ,  M.  1  52 

16 

6 

4069  78 

4330 

83 

Oct.  18 

1919 

.   51 

26 

12 

4068  78 

4610 

88 

Nov.  21 

1919 

.   46 

23 

704,000 

3,400 

Dec.  7 

1919 

... 

672,000 

2,200 

Aug.  10 

1919 

56   .  . 

1,800,000 

Sept.  27 

1919 

M.  .  . 

25 

1,200,000 

1,.500 

Nov.  14 

1919 

.   46 

23 

8 

1,050,000 

l,.30O 

3580 

78 

3900 

85 

Dec.  12 

1919 

21 

•  • 

974,000 

Dec.  30 

1919 

.   47 

33 

15 

1,062,000 

2,200  !  3460 

73 

4070 

87 

Jan.  12 

1920 

.  i  47 

29 

1,000,000 

2,200 

Mar.  1 

1920 

•  i  .  . 

60 

Mar.  17 

1920 

"   47 

84 

34 

2,800,000 

4,900 

3300 

70 

5000  106 

April  5 

1920 

.  1  47 

84 

3,200,000 

3,200 

April  16 

1920 

.   51 

88 

32 

3200 

62 

4705  92 

Dec.  31, 

1919  c 

J5   51 

32 

1.470,000 

7,600 

Jan.   5, 

1920 

P 

^T.  51 

46 

21 

1,990  000 

3395 

66 

4295 

84 

Mar.  13, 

1920 

/ 

14   65 

62 

24 

2,700,000 

3,600 

3950 

60 

5300 

81 

April  7 

1920 

J 

kl.  63 

80 

33 

2,800 

3480 

55 

5195 

82 

April  12 

1920 

H   52 

47 

17 

1,500,000 

4,400 

3135 

60 

3825 

73 

April  27, 

1920 

A.      .. 

34 

1,300,000 

May  17, 

1920 

^ 

22 

1,130,000 

5,600 

June  7, 

1920 

•  '  47 

26 

10 

900,000 

3265  69 

3630 

77 

July  14, 

1920 

28 

870,000 

5,200 

Aug.  19, 

1920 

90 

2,472,000 

3,000 

May  22, 

1920 

)2  '  46 

50 

1,600,000 

June  1 , 

1920 

7.   46 

35 

13 

1,000,000 

5,000 

2555  55 

2935  64 

June  26, 

1920 

25 

770,000 

4,000 

July  5, 

1920 

.  i'  .  . 

19 

600,000 

June  12, 

1920 

7  1  46 

16 

650,000 

6,800 

June  26, 

1920 

^.      45 

41 

20 

2,1.50,000 

3660  81 

4575 

102 

July  22, 

1920 

.   49 

80 

3,300,000 

Aug.  27, 

1920 

71 

3,170,000 

5,400 

Oct.  27, 

1920 

22 

1,000,000 

6,000 

April  27, 

1921 

3   62 
/I. 

9  '   70 

A. 

3  60.5 

69 

27 

2,100,000 

7,400  :  3680  59 

5040 

81 

May  4, 

1921 

46 

20 

2,040,000 

4,200 

3655  52 

4570,  65 

May  17, 

1921 

37 

18 

1,650,000 

3,700 

3fS00  63 

4635!  77 

May  19, 

1921 

/[.[.. 

40 

20 

2,1.50,000 

7,000  3800  63 

4740'  79 

June  6, 

1921 

TV 

3  1  52 
5  I  40 

36 

16 

1,480,000 

1,200  3265  62 

3875  74 

June  18, 

1921 

4 
] 

44 

17 

1,340, ()()() 

4,000  2965 

74 

3575  89 

Chronic  Anemia.  This  (iroup  iiiclude.s  12  cases  of  ])ernici()iis 
anemia,  one  of  severe  secondary  anemia  and  one  of  Banti  "s  disea.se 
(Tables  1  and  2).  In  (>  cases  of  ])ernieions  anemia  the  vahies  for 
j)lasma  vohime  were  hi<>h,  ranfi;in,<>-  from  (id  to  Si  cc  foreach  kilogram 
of  l)ody  \\eight.     'J'he  corre.s])()ndiiin'  valnes  for  hlood  Aohiine  were 


KEITH:    CIIHOXK      AXKMIA    AND    I.KIKK.MIA 


17- 


77  to  1()()  cc  for  each  kil()i;raiii ;  only  two  i)ati('iits  had  a  Mood  \()linii(' 
above  normal.  In  nenerai,  the  iiij;iiest  plasma  \ allies  were  in 
patients  with  low  hemofi;lohiii  ])ereenta<^es,  althoiiuh  no  ahsolnte 
relationsliip  eould  be  demonstrated.  The  ]ii<i;liest  plasma  xolume, 
81  ee  for  eaeh  kilotjram,  calculated  on  the  basis  of  cubic  centimeters 
of  plasma  to  l)ody  weight  was  found  in  Case  S.  B.,  wlien  the  hemo- 
«>;lo))in  was  41  per  cent.  In  several  patients  changes  in  the  hemo- 
globin percentages  were  associated  with  definite  variations  in  plasma 
volume.  In  Case  W.  R.  (Chart  1)  the  rise  in  hemoglobin  from 
23  to  SS  i)er  cent,  an  increase  in  weight  of  5  kg.,  and  general  clinical 


U  S   1   i   1   1   1   1   1  1   i   1   1  1  i  1  1  1  i  L  !  1  i  M  !  !   !  i   :   ! 
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DAYS    UNDER    OBSERVATION 

Chart  I 

improvement  were  associated  with  a  definite  decrease  in  plasma, 
78  to  62  cc  for  each  kilogram.  A  similar  though  smaller  decrease 
in  plasma  was  observed  in  Case  C.  H.  P.  with  a  distinct  rise  in  the 
hemoglobin  percentage.  The  converse  findings  were  obser\'ed  in 
Case  R.  G.,  a  fall  in  hemoglobin,  47  to  2(3  per  cent,  being 
accompanied  by  an  increase  in  plasma,  GO  to  69  cc  for  each  kilo- 
gram. Smith  made  repeated  blood-volume  determinations  in  a 
single  case  of  pernicious  anemia  using  the  carbon  monoxid  method. 
He  noted  that  the  blood  volume  increased  as  the  hemoglobin  per- 
centage fell.  In  the  remaining  6  cases  of  the  series  of  pernicious 
anemia  the  plasma  volume  varied  from  52  to  63  cc  for  each 
kilogram  and  the  blood  volume  from  64  to  82  cc  for  each  kilogram. 
The  findings  in  the  last  6  cases  are  similar  to  the  findings  Bock 
noted  in  his  series  of  7  cases  of  pernicious  anemia. 

Two  volume  determinations  made  within  a  month  in  the  case 
of  Banti's  disease  (Case  L.  J.,  Table  2),  gave  practically  identical 
results.  The  secondary  anemia  was  not  marked  and  the  patient 
was  up  and  around.  Both  the  plasma  and  blood  \olumes  were 
distinctly  increased.     In  the  last  case  (Case  H.)  the  patient  was 
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suffering  from  severe  secondary  anemia,  the  hemoglobin  being 
20  per  cent.  The  amount  of  plasma,  60  cc  for  each  kilogram,  was 
not  strikingly  increased,  while  the  total  amount  of  blood,  69  cc 
for  each  kilogram,  was  low. 

TABLE  2.  — SECONDARY  ANEMIA. 


. 

U> 

Case. 

Date. 

<u 

a 

< 

to 

Is' 

2  ^ 
a  oj 

g  ft 

Hematocrit, 
erythrocytes 
per  cent. 

Erythrocytes. 

V 

o 

.is 
3 

►J 

1   i 

o 

•a 
o 
o 

5 

3 

2  =3 

5 

26S50       L.  J. 

Nov.  12,  iyi9 

27 

65 

3,400,000 

7800 

Banti'.s  disoase 

Doc.     4,  1919 

M. 

57 

71 

26.4 

4115 

72 

5605 

98 

Dec.  29,  1919 

55 

26.4 

4000 

73 

5435 

99 

H. 

Dec.  10.  1919 

M. 

70 

17 

10.0 

4250 

61 

4700 

67 

Secondary  anemia 

Dec.  20,  1919 

70 

20 

14.0 

4210 

60 

4880 

69 

In  pernicious  anemia  great  variations  in  the  blood  volume  have 
been  reported.  Smith  used  the  carbon  monoxid  method  and 
found  that  the  blood  volume  in  this  disease  might  be  increased  or 
decreased  below  the  normal  level.  In  one  case  variations  in 
volume  were  presented  which  bore  a  definite  relation  to  changes  in 
the  clinical  course  of  the  disease.  Such  results  may  possibly  be 
ex]3lained  by  plasma  volume  changes  as  noted  in  the  present  series. 
Quincke,  Lindeman,  and  Denny  (Table  4)  have  determined  the 
blood  volume  in  pernicious  anemia  by  methods  based  on  the  con- 
centration of  the  red  blood  corpuscles  before  and  after  transfusion. 
The  findings  noted  by  Lindeman  are  open  to  criticism  as  he  reports 
some  exceedingly  low  values,  much  lower  than  those  of  other 
observers.  The  varied  results  of  both  Lindeman  and  Denny  may 
not  be  due  so  much  to  technical  inaccuracies  inherent  in  the  methods 
themselves  as  to  the  uncertain  fate  or  distribution  of  the  normal 
cells  after  their  introduction  into  the  circulation  of  a  diseased 
person. 

The  fact  that  Bock,  who  used  the  tlye  method,  failed  to  find  in 
7  cases  of  pernicious  anemia  a  single  plasma  volume  above  the 
normal,  may  possibly  be  explained  by  mere  chance  or  by  the  clinical 
condition  of  the  patients  at  the  time  the  estimations  were  made. 
As  I  have  noted,  in  only  one-half  of  the  present  series  of  cases  was 
the  amount  of  plasma  increased,  while  in  the  other  half  the  findings 
were  practically  within  normal  limits.  The  high  plasma  content 
often  found  in  this  study  would  lead  one  to  the  conclusion  that 
in  chronic  anemia  the  variations  in  plasma  volume  are  much  greater 
in  latitude  than  in  the  normal  person.  The  exact  significance  of 
this  increase  is  difficult  to  ascertain.     We  know  that  following 
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acute  hemorrhage,  with  considerable  loss  of  erythrocytes,  the 
depleted  circulation  can  be  readily  augmented  by  an  increase  in 
the  plasma  fraction  due  to  an  inflow  of  fluid  from  the  tissues.  Thus, 
the  total  circulating  volume  of  blood  becomes  adequate  by  a 
relative  increase  in  the  plasma  volume.  The  subsequent  increase 
in  blood  volume  to  the  normal  level  is  brought  about  by  the  rapidly 
increasing  number  of  erythrocytes.  This  early  mechanism  of  a 
rapid  inflow  of  fluid  into  the  circulation  after  hemorrhage  may 
fail  because  of  the  lack  of  tissue  fluid,  or  inability  of  the  smaller 
vessels  to  take  up  fluid,  even  when  present  in  sufficient  amount. 
Such  a  condition  was  found  in  cases  of  hemorrhage  associated 
with  traumatic  shock.  Now,  early  in  a  slowly  progressing  anemia 
the  usual  mechanism  for  maintaining  an  adequate  blood  volume 
may  be  called  into  play  with  a  resulting  high  plasma  content. 
Since  the  subsequent  increase  in  erythrocytes  does  not  occur, 
however,  the  total  blood  volume  is  reduced.  In  order,  then,  to 
maintain  a  normal  or  high  blood  volume  in  such  cases  there  must 
necessarily  be  an  increased  plasma  content.  The  actual  proof 
in  certain  cases  in  this  study  of  a  high  plasma  voliune  would  indicate 
the  possibility  of  such  a  reaction.  There  is  often  a  tendency  to 
hemorrhage  in  chronic  anemia.  This  may  be  a  possible  factor  in 
causing  variations  in  plasma  volume. 

Chronic  Leukemia.  Is  the  dye  taken  uj)  by  the  leukocytes  in 
leukemic  blood?  If  this  occurred  to  any  extent  the  increased 
dilution  of  the  dye  would  give  estimations  of  plasma  volume  much 
too  great.  It  had  previously  been  demonstrated  in  vitro  that  little 
or  none  of  the  dye  is  taken  up  by  the  erythrocytes  or  leukocytes 
in  normal  blood.  This  observation  was  confirmed  by  Harris.  A 
similar  experiment  was  carried  out  on  leukemic  blood.  This  con- 
sisted in  adding  a  known  amount  of  dye  to  equal  tpiantities  of 
whole  leukemic  blood  and  plasma. 

In  Case  J.  F.  (Table  3),  November  28,  1019,  the  total  leukocyte 
count  was  44,000  for  each  cubic  millimeter.  December  2,  two 
samples  of  blood  were  rendered  incoagulable  by  0.1  gm.  of  sodium 
citrate^  and  0.01  gm.  of  sodium  oxalate.  The  tube  containing  the 
oxalated  blood  was  centrifugalized  and  the  plasma  pipetted  off". 
To  Tube  "A,"  containing  8  cc  of  citrated  whole  blood,  was  added 
from  an  accurately  graduated  1  cc  pipette,  0.03  cc  of  a  1.5  per  cent 
solution  of  vital  red.  The  tube  w^as  gently  shaken  for  eight  minutes 
in  order  to  insure  a  thorough  mixing  of  the  dye  and  blood.  To  Tube 
"  B  "  containing  8  cc  of  oxalated  plasma  was  also  added  0.03  cc  of  a 
1.5  per  cent  solution  of  vital  red.  After  Tube  "A"  was  centrifugal- 
ized^ and  the  hematocrit  reading  taken,  the  plasma  was  pipetted  off 
and  compared  in  a  Duboscq  colorimeter  with  the  plasma  dye  mixture 

from  Tube  "B."     The  readings  were  g   =  g^.     Therefore,  Tube 

^  Sodium  citrate  was  used  as  anticoagulent  because  in  this  aniouiit  it  has  no  toxic 
action. 

^  Three  thousand  revolutions  each  minute  for  twenty  minutes. 
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"A"  contained  12<S.()  per  cent  as  much  dye  for  each  cubic  cen- 
timeter as  Tube  "  B.  "  The  amount  of  phisnia  in  the  blood  in  Tul)e 
"A"  as  shoAvn  by  the  hematocrit  was  6.15  cc.  Thus,  if  O.Oo  cc 
of  dye  is  diluted  in  ().15  cc  of  plasma,  1  cc  of  dye  is  diluted  in  20") 
cc  of  plasma.  In  Tube  "B"  0.03  cc  of  dye  is  diluted  in  <S  cc  of 
plasma,  thus  1  cc  of  dye  is  diluted  in  2()()  cc  of  i)lasma.  Therefore, 
there  should  be  fff  or  129.7  per  cent  of  dye  in  Tube  "A.  "  Colo- 
rimeter reading,  as  calculated  from  hematocrit  data,  was  129.7  jxt 
cent.     Colorimeter  reading  observed  was  12S.fi  per  cent. 

In  the  foregoing  experiment  the  calculated  and  observed  values 
agree  so  closely  that  the  amount  of  dye  lost  from  the  plasma  must 
be  negligible.  This  experiment  is  offered  as  evidence  that  the 
leukocytes  in  splenomyelogenous  leukemia  have  no  special  tendency, 
during  the  short  period  of  a  blood-volume  determination,  to  take  up 
the  dye,  vital  red,  from  the  circulating  plasma. 
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Chart  II 


In  10  cases  of  chronic  leukemia  (Table  III),  fi  were  splenomyelog- 
enous and  4  lymphatic  in  type.  Each  showed  considerable  Aari- 
ation  in  the  plasma  and  blood-volumes,  although  the  most  marked 
changes  occurred  in  the  cases  of  splenomyelogenous  leukemia. 
No  exact  relation  between  plasma  volume,  hemoglobin  percentage 
or  leukocyte  count  was  noted.  Detailed  studies  in  Case  J.  F.  are 
of  interest:  following  a  severe  internal  hemorrhage,  probably 
esophageal  in  origin,  the  patient's  hemoglobin  fell  to  20  per  cent. 
Ten  days  later,  with  the  hemoglobin  at  47  per  cent,  the  plasma  and 
blood  volume  were  definitely  high,  the  i)lasma  amounting  to  77  cc 
for  each  kilogram.  The  patient  continued  to  improve  rapidly 
and  on  the  next  examination,  within  nine  days,  the  hemoglobin 
rose  to  59  per  cent  while  the  ])lasma  Aolume  reached  the  very  high 
mark  of  88  cc  for  each  kilogram.  On  three  subsecpient  deter- 
minations the  plasma  volume  showed  a  gradual  decrease,  while 
the  hemoglobin  percentage  rose  from  59  to  81  (Chart  2).  During 
this  period  of  rapid  recovery,  the  patient  received  several  roentgen- 
rav  treatments  and  as  a  result  the  leuk()c\te  count  on  one  occasion 
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fell  to  9200.  The  total  blood  volume  remained  consistently  high, 
100  to  123  cc  for  each  kilogram,  during  the  entire  period  of  obser- 
vation, November  18,  1919,  to  February  27,  1920. 

In  Case  C.  C.  K.,  two  determinations  made  within  a  few  days 
gave  almost  identical  results.  Here  again  both  the  plasma  and 
total  blood  were  increased.  In  the  4  other  cases  the  plasma 
amounted  to  from  60  to  69  cc  for  each  kilogram,  while  the  blood 
volume  varied  between  105  and  131  cc  for  each  kilogram.  The 
striking  feature,  therefore,  in  these  cases  is  the  consistently  high 
plasma  volume. 

In  considering  the  data  of  the  4  cases  of  chronic  lymphatic 
leukemia  there  was  only  1  case  (Case  W.  C.)  in  which  the  plasma 
volume  was  noticeably  increased.  The  amounts  of  plasma  observed 
in  Cases  C.  S.,  H.  T.,  and  J.  H.  K.,  were  within  normal  limits. 

The  basal  metabolic  rate  was  determined  in  all  of  the  10  cases 
of  leukemia.  In  the  splenomyelogenous  group  the  rates  were  all 
definitely  elevated.  On  the  other  hand,  in  cases  of  lymphatic 
type,  two  were  raised  while  two  had  rates  of  +9  and  +12.  The 
highest  plasma  volume,  68  cc  for  each  kilogram,  was  in  Case  W.  C, 
with  the  rate  of  +  9.  No  absolute  relationship,  therefore,  was 
found  to  exist  in  this  small  series  between  plasma  or  blood  volumes 
and  the  basal  metabolic  rates. 

Clinicians  have  long  belie\'ed  that  certain  cases  of  leukemia  are 
plethoric.  The  presence  of  a  large  volume  of  circulating  leidco- 
cytes  also  suggests  the  possibility  of  an  increased  total  volume  of 
blood.  That  the  leukocytes  may  possibly  play  such  a  part  is 
supported  by  frequent  high  cell  volumes  obtained  in  vitro  in  the 
hematocrit  tube  (Table  3).  Few  actual  blood-volume  determina- 
tions have  been  made  in  leukemia. 

Plesch  and  Oerum  each  report  a  single  case  having  a  normal 
blood  volume.  Kammerer  and  Waldmann,  using  the  Behring 
tetanus  antitoxin  method,  made  determinations  on  4  cases,  two 
lymphatic  and  two  splenomyelogenous  in  type.  In  one  of  the 
latter  the  blood  volume  was  high.  Behring  also  reports  the 
finding  of  an  increased  volume  in  2  cases  of  leukemia  (Table  4). 
The  results  recorded  in  this  series  indicate  that  in  certain  cases  the 
plasma  volume  is  high  and  that  this  is  more  often  associated  with 
an  increased  blood  volume  than  in  chronic  anemia.  It  is  difficult 
to  correlate  the  large  amount  of  plasma  with  any  one  other  clinical 
or  laboratory  finding  common  to  the  disease.  The  enlarged  spleen 
and  liver  were  c-onsidered  as  possibly  ha\ang  a  casual  relation. 
This  idea  w.'is  given  added  support  because  of  the  finding  of  a 
large  plasma  volume  in  the  case  of  Banti's  disease  (Case  L.  J., 
Table  2).  Giffin  and  Haines  are  at  ])resent  making  determinations 
before  and  subsequent  to  splenectomy  in  such  cases.  If  a  previous 
high  plasma  volume  should  still  ])crsist  after  splenectomy,  then 
the  enlarged  spleen  could  be  definitely  i-uled  out  as  an  etiologic 
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factor.     The  relation  of  an  enlarged  liver  to  a  high  plasma  content 
is  obviously  more  difficult  to  appraise. 


TABLE    4,  — PREVIOUS     DETERMINATIONS      IN     PERNICIOUS    ANEMIA    AND     CHRONIC 

LEUKEMIA. 

Pernicious  Anemia. 


Plasma,  cc. 

Blood,  cc. 

Blood, 

per  cent  of 

body  weight, 

extremes. 

Author. 

Metluxl. 

Cases. 

for  each  kg., 
extremes. 

for  each  kg., 
extremes. 

Remarks. 

Smith        .      .      . 

Carlwn  monoxid 

- 

49—117 

4.9—11.7 

Oerum 

Carbon  monoxid 

1 

5.1 

Plcsch       .       .       . 

SaUne  infusion 

1 

37.5 

3.96 

Behring     . 

Tetanus  antitoxin 

2 

9.6—11.7 

Quincke    . 

Erythrocytes   before 
and  after  transfu- 
sion 

2 

4.3—  5.0 

Lindeman 

Hematocrit      before 
and   after  transfu- 
sion 

11 

■26—60 

2.4—  5.8 

Denny 

Oxygen  capacity  of 
blood    before    and 
after  transfusion 

10 

5.1—  9.7 

Keith,    Rowntree 

and  Geraghty  . 

Vital  red 

2 

54—72 

66—81 

7.0—  8.7 

Bock   .... 

Vital  red 

" 

38—59 

44—72 

4 . 3—  7.3 

Leu 

KEMIA. 

Plcsch         .       .        . 

Saline  infusion 

1 

51.6 

5.4          i  Type  of  leu- 

kemia  (?) 

Behring    . 

Tetanus  antitoxin 

2 

10.5—11.5 

Type  of  leu- 
kemia (?) 

Kammerer      and 

Waldcmann 

Tetanus  antitoxin 

O 

83—86 

8.7—  9 

Lymphatic 
leukemia. 

Tetanus  antitoxin 

2 

93—110 

9.7—11.5 

Myelogenous 

leukemia. 

Summary.  1.  Wide  variations  in  blood  and  plasma  volume 
have  been  observed  in  24  patients  presenting  definite  evidence  of 
chronic  disease  of  the  blood-forming  organs.  These  variations 
were  sometimes  noted  in  the  same  patient. 

2.  In  certain  cases  of  chronic  anemia  there  was  a  striking  increase 
in  the  volume  of  plasma;  in  others,  a  normal  plasma  volume.  In 
all  cases  the  blood  volume  was  normal  or  reduced. 

3.  In  cases  of  chronic  anemia  no  exact  relationship  could  be 
determined  between  the  amount  of  plasma  and  the  hemoglobin 
percentage,  although  in  individual  cases  these  varied  somewhat 
inversely  with  one  another. 

4.  An  experiment  in  vitro  on  the  blood  of  a  patient  with  spleno- 
myelogenous  leukemia  failed  to  show  that  an}'  appreciable  amount 
of  the  dye,  vital  red,  is  taken  up  by  the  leukocytes. 
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5.  Ill  chronic  leukemia  the  !)1<>(){1  \'(jhinie  is  ahnost  iuvariahly 
increased.  The  plasma  volume  often  reaches  a  high  value,  especially 
in  the  splenomyelogenous  type. 

G.  In  chronic  leukemia  no  definite  relationsliip  could  l^e  demon- 
strated between  the  basal  metabolic  rate  and  the  variations  in 
blood  or  plasma  volume. 
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A  CASE  OF  MULTIPLE  MYELOMA. 
By  Guthrie  jNIcConnell,  M.l)., 

CLEVKL.^XD,    OHIO. 

(From  the  Department  of  Pathology  of  the  Cleveland  City  Hf)si)ital.) 

Inasmuch  as  cases  of  nuiltii)le  myeloma  are  still  unconnnon,  this 
one  has  been  reported,     h'or  the  opj^ortunity  of  so  doing,  thanks 
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are  due  to  Dr.  Paryzek  and  to  the  residents  and  interns  under  whose 
care  the  patient  came.  When  compared  witli  tlie  others  tliat  have 
been  rei)orted,  tliis  particuhir  one  is  interesting-  in  that  it  is  so  thor- 
oughly typical  of  the  ckissic  form. 

Case  Report. —Patient  I.  X.,  colored  man,  aged  forty-nine 
years.  Admitted  to  the  Cleveland  City  Hospital  the  first  time  on 
January  9,  1921,  when  the  following  notes  were  obtained: 

Previous  History.  Born  in  Mississippi.  Infiuenza  two  years  ago. 
Chancre  thirty  years  ago  and  also  one  attack  of  gonorrhea.  Had 
"chills  and  fever"  once  or  twice  a  year  until  1919.  He  claimed  to 
have  had  night-sweats  for  the  past  eight  to  ten  years,  but  no 
hemoptysis  or  loss  of  weight.  Xo  skin  lesions  or  sore-throat.  Xo 
loss  of  power  in  the  extremities. 

Present  Illness.  Began  December  12,  1920,  when  the  patient 
had  to  go  to  bed  on  account  of  severe  precordial  pains  which  radiated 
through  the  chest  and  were  made  worse  b}'  exertion.  Remained 
in  bed  practically  all  the  time,  kinally  brought  to  the  hospital 
in  January,  1921.  On  admission  his  chief  complaint  was  that  he 
felt  "sore  all  over,"  but  particularly  throughout  the  abdonie]i  a!id 
in  the  linnbar  region. 

Physical  Examination.  Xo  cough;  marked  hoarseness.  Holds 
chest  rigid  and  breathes  with  difficulty.  ^Movement  is  distinctly 
painful,  but  by  moving  very  slowly  and  carefully  is  able  to  c-hange 
his  position. 

Ear,  nose  and  head  showed  nothing  abnormal.  Pupils  slightly 
unecjual  and  irregular  and  reacted  sluggishly  to  light.  Teeth  in 
good  condition.  Mucous  membranes  appeared  normal.  X'o  glandu- 
lar enlargement  in  the  neck.  Jugular  vessels  slightly  distended. 
Slight  tracheal  tug.  Chest  is  flattened  abnormally  in  its  antero- 
posterior dimension.  The  sternum  is  not  perfectly  straight,  is 
unduly  flexible,  particularly  at  the  junction  of  the  manubrium  and 
the  gladiolus,  at  which  point  there  is  a  moderately  soft  mass  about 
2.5  cm.  in  diameter.  Ribs  also  are  unduly  flexible  and  show  many 
small,  round  or  oval  areas  in  which  the  bone  is  quite  soft.  (These 
softened  areas  are  c}uite  tender  to  pressure.)  ^Nlany  small  nodules, 
ap])arently  subperiosteal,  are  found. 

Both  clavicles  are  somewhat  enlarged,  particularly  in  the  middle 
third,  where  they  are  quite  soft  and  where  a  crackling  sensation  is 
noted  on  pressure.  In  these  areas  no  solid  bone  can  be  felt,  and 
there  is  evidently  a  lack  of  support  to  the  shoulder  girdle.  The 
acromion  processes  on  both  sides  show  a  very  similar  condition, 
and  in  the  left  sc-a])ula  there  is  a  large  tumor  mass  that  is  com- 
paratively safe. 

Lungs  resonant  throughout.     Breath  sounds  normal. 

Heart:  Diffuse  visible  precordial  activity  to  right  and  left  of 
the  sternum.     Systolic  tlii'ill  palpable  over  apex  and  aortic  area. 
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The  sounds  at  the  apex  are  accompanied  by  a  s\"stohc  murmur 
heard  best  at  the  aortic  area.  Aortic  second  sound  increased. 
Pulse  rate,  90;    good  rhythm  and  volume.     Arteries  tortuous. 

Abdomen:  Slight  tenderness  of  the  liver,  which  extends  tliree 
finger-breadths  below  the  costal  margin.     Spleen  not  palpable. 

External  genitalia:     Negative.     No  enlargement  of  the  prostate. 

Extremities:     Show  nothing  abnormal. 

Neurological:  Reflexes  normally  active.  No  Babinsky,  clonus 
or  ataxia.     No  sensory  changes.     No  lesions  of  the  cranial  nerves. 

Blood:  Red  blood  cells,  4,720,000;  white  blood  cells,  7200; 
hemoglobin,  80  per  cent;  polynuclears,  58;  small,  30;  large,  7; 
transitionals,  5;  myelocytes,  0. 

Blood-pressure:     Systolic,  175;    diastolic,  100. 

Spinal  fluid:  Clear.  Increased  pressure.  20  cc  obtained.  Glob- 
ulin present.     Ten  cells  present;  mononuclear. 

Wassermann  negative  with  both  blood  and  spinal  fluid. 

Lange  colloidal  gold  test  negative. 

Temperature:     Lowest,  36°;   highest,  37.4°. 

Pulse:    Lowest,  70;   highest,  102. 

Respiration:     Lowest,  18;    highest,  25. 

Urine,  January  24,  1921:  1008.  Albumin  present.  Sugar,  0. 
A  few  casts.     Bence-Jones  protein  positive. 

January  26  1921:  1008.  Albumin  present.  Sugar,  0.  No 
casts.     Bence-Jones  protein  positive. 

Roentgen-ray  report,  January  26,  1921:  Marked  dilatation  of 
the  aorta  with  transverse  position  of  the  heart.  IMultiple  areas  of 
destruction  of  bones;  most  marked  in  ribs  and  clavicles,  the  anterior 
portion  of  the  ribs  being  almost  completely  destroyed  as  far  as  the 
bony  structure  is  concerned.  There  is  also  considerable  involve- 
ment of  the  scapulae,  upper  portion  of  the  humeri,  upper  spine  and 
skull.  Of  the  skull  the  bones  that  show  the  most  involvement  are 
the  parietal,  frontal  and  malar.  Also  some  invohement  of  the 
lower  jaw  and  a  few  small  areas  in  the  femurs. 

After  remaining  a  few  weeks  in  the  hospital  the  patient  felt 
better  and  decided  to  return  home.  His  improvement  continued 
to  some  extent  and  he  attempted  to  work,  ])ut  the  old  symptoms 
reappeared  and  he  had  to  go  back  to  bed. 

The  patient  was  readmitted  to  the  hospital  on  July  7,  1921.  At 
this  time  his  condition  was  distinctly  worse.  The  palpable  nodules 
were  more  numerous  and  larger.  Softened  areas  were  present  in 
the  skull;  the  sacrum  on  the  right  side  was  thickened  and  the  head 
of  the  right  femur  was  distinctly  enlarged  but  not  softened.  No 
enlargement  of  the  lymph  nodes  was  found. 

Blood,  July  6,  1921:     White  blood  cells,  7000;   hemoglobin,  85. 

July  17,  1921:  Polynuclears,  63;  small,  22;  large,  8;  transi- 
tionals, 3;    myelocytes,  4, 
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July  IS,  1921:  Red  blood  cells,  3,900,000;  white  blood  cells,  7800; 
hemoglobin,  68. 


Fig.  1. — Roentgen-ray  of  skull  showing  many  areas  of  softening. 

Blood-pressure:    Systolic,  190;    diastolic,  100. 

Urine,  July  7,  1921:     Casts,  +;  sugar,  0;  specific  gravity,  1011. 

July  13,  1921:    Albumin,  +  +  ;   casts,  ++. 


Fig.  2. — Roentgen-ray  of  right  clavicle  and  ribs  showing  involvement. 


July  18,  1921:     Albumin,  +  +  ;    casts,  +. 
July  19,  1921:     Albumin,  +  +  +  ;   casts,  +. 
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Bence-Jones  protein:   large  amount  present  constantly. 

Feces  and  spinal  fluid  were  not  examined. 

Blood  Wassermann  negative. 

On  August  26  he -died,  but  unfortunately  no  relative  could  be 
located  in  order  that  a  permit  for  an  autopsy  could  be  obtained 
until  the  following  day,  when  it  was  performed  twenty-nine  hours 
after  death. 

I.  N.  (autopsy  twenty-nine  hours  after  death). 

Clinical  Diagnosis.  Multiple  myeloma.  Chronic  aortitis  with 
dilatation  and  elongation  of  ascending  portion  of  the  arch.  Gen- 
eralized arteriosclerosis.     Cardiac  hypertrophy. 

AnafoHiical  Diagnosis.  Multiple  myeloma.  Bronchopneumonia, 
bilateral.  Edema  of  the  lungs.  Chronic  parenchymatous  nephiitis 
with  acute  changes.  IMesenteric  adenitis,  tuberculous.  Athe- 
roma of  the  aorta. 

Body  that  of  a  much  emaciated  adult  negro  of  about  fifty  years 
of  age.  Slight  rigor.  The  chief  ])eculiarity  lies  in  the  condition 
of  the  bones.  There  evidently  has  developed  a  growth  within  the 
marrow  cavities  causing  an  atrophy  of  the  bony  tissue  with  soften- 
ing and  in  some  cases  fracture  of  the  bone.  This  is  particular!}' 
noticeable  in  both  clavicles,  which  are  much  enlarged  in  their  middle 
portions,  crackly  to  the  touch  antl  no  longer  continuous.  Similar 
conditions  were  ])resent  in  the  u])])er  jiortion  of  the  sternum  and  in 
many  of  the  ribs,  several  of  the  latter  showing  multiple  lesions. 
In  the  skull  several  small  areas  of  softening  were  present.  The 
upper  portions  of  the  two  humeri  were  distinctly  enlarged,  as  was 
the  upper  portion  of  the  right  femur.  No  areas  of  softening  were 
noticed  in  the  above  long  bones. 

On  opening  into  the  canal  of  the  left  humerus  the  marrow  was  a 
dark-brownish  red  and  very  soft.     Apparently  no  definite  structure. 

No  change  was  found  in  the  marrow  of  the  right  tibia. 

On  incising  the  masses  found  in  the  sternum  and  in  the  ribs  they 
^^•ere  found  to  be  quite  soft,  pale  gray,  with  numerous  minute 
areas  of  congestion  or  hemorrhage.  They  appeared  to  be  distinctly 
encapsulated  by  a  thin  membrane  which  was  probably  the  stretched 
periosteinii.  No  fragments  of  bone  were  found  within  the  tissue. 
The  imi)ression  was  that  of  a  central  mass  undergoing  expansile 
growth  with  subsequent  atrophy  of  the  surrounding  bone.  Accord- 
ing to  the  autopsy  findings  the  following  bones  were  involved:  skull, 
cervical  vertebrae,  both  scapulae,  both  clavicles,  sternum,  most  if 
not  all  of  the  ribs,  both  humeri,  both  iliac  bones  and  the  upper 
l)ortion  of  both  femurs,  jjarticularly  the  right.  The  forearms  and 
hands,  legs  and  feet  showed  no  changes. 

With  the  exception  of  several  of  the  mesenteric,  there  was  no 
enlargement  of  the  lymph  nodes  in  general  nor  metastatic  growths 
in  anv  of  the  organs. 
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Micrn.s-co})ic  Diagnosis.  Myeloma  of  bonc-inarro\\-  of  the  liuiue- 
rus,  of  the  rib  and  of  the  sternum.  Fibrous  myocarditis  with 
calcifieation  in  the  walls  of  the  vessels.  Em])hysema.  and  conjies- 
tion  of  the  lungs  with  extensive  calcification  of  the  alveolar  walls. 
Chronic  interstitial  ne])hritis  with  extensive  calcification.  Pig- 
mentation, congestion  and  calcification  in  the  spleen.  Slight  cal- 
cification in  the  pancreas.  Cloudy  swelling  of  the  liver.  Fibrous 
tuberculosis  of  the  mesenteric  h'mph  node. 

Heart:  Distinct  calcification  of  the  elastic  membrane  of  the 
larger  arteries  acct)mpanied  by  degenerati\'e  changes  of  the  sub- 
intimal  tissues.  One  portion  shows  a  very  extensive  replacement 
of  muscle  fibers  by  large  masses  of  dense  connective  tissue.  In 
these  masses  are  many  particles  of  lime,  as  evidenced  by  the 
irregularity  of  outline  and  deep  staining  by  hematoxyliiL  Caj)!!- 
laries  filled  with  blood. 
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Fig.  o. — Heart  showing  deposits  of  lime. 


Lung:  The  c()ns])icuous  feature  is  the  very  widespread  calcifica- 
tion of  the  alveolar  capillary  vessels.  In  many  instances  the  wall 
has  been  replaced  by  a  large  mass  of  lime  salts  in  which  no  remnants 
of  tissue  are  visible.  Fragments  are  found  occasionally  lying 
within  the  alveoli,  possibly  misplacements  due  to  the  cutting  of  the 
tissues.  The  walls  of  the  larger  bloodvessels  also  show  similar 
infiltration.  In  some  areas  there  is  tremendous  congestion  with  the 
escape  of  blood  into  the  alveoli. 

Kidneys:  Very  great  loss  of  tubules  with  replacement  by  a  ^■ery 
marked  widespread  formation  of  dense  fibrous  tissue.  Many  of 
the  glomerular  tufts  have  undergone  fibrous  changes  as  a  result 
apparently  of  capsular  proliferation.  Widesi)read  infiltration  by 
lymphocytes.     Numerous  tubules  contain  hyaline  material.     Some 
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thickening  of  the  bloodvessel  walls  but  no  calcification.  In  the 
fibrotic  areas  of  the  cortex  particularly  there  is  a  widespread  calci- 
fication, masses  lying  not  only  in  the  connective  tissue  but  within 
the  tubules  as  well. 

Adrenal:  Shows  no  definite  lesion  other  than  an  area  in  which 
there  are  numerous  small  masses  of  rather  large  cells  containing 
round  or  oval,  deeply  staining  nuclei,  surroimded  by  a  distinct  zone 
of  protoplasm.     Xo  calcification. 


Fig.  4.  —  Lung  showing  deijo-sits  of  lime  in  the  alveolar  walls. 


Liver:  Pvpithelium  swollen  and  cloudy.  Blood  sinuses  dis- 
tended.    Xo  cellular  infiltration.     Xo  calcification. 

Spleen:  Large  masses  of  lime  salts  in  the  walls  of  the  large  blood- 
vessels.    Some  pigmentation  and  congestion. 

Pancreas:  Epithelial  clianges,  i)r()bably  postmortem.  vSome  very 
slight  calcification  in  the  walls  of  a  few  of  the  large  vessels. 

Mesenteric  lymph  nodes:  Show  many  irregular  areas  of  fibrosis 
with  some  necrosis  in  which  are  many  typical  Langhans  giant  cells. 
Xo  calcification. 

Lymph  node:  Shows  a  very  distinct  fibrosis  but  no  areas  of 
degeneration  or  giant-cell  formation.  Apparently  a  chronic  fibrosis. 
Xo  calcification. 

Marrow  (from  the  left  humerus):  Section  shows  two  vi'ry  dis- 
tinct types  of  tissue.  One  of  them  is  composed  of  broad  bands  of 
hoiiiou'eiieoiis    material,    suggesting   degenerated    fatty    tissue,    the 
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meshes  of  which  are  engorged  with  blood.  I'rartically  no  wliit(> 
cells  are  present  in  the  above  area.  There  is  then  a  \ery  abrnpt 
change  into  an  area  in  which  there  are  myriads  of  white  cells  and 
very  few  erythrocytes.  These  cells  occnpy  the  blood  si)aces  and 
enclose  round  clear  spots  evidently  where  fat  has  been  dissolved  out. 
Lender  the  oil-immersion  two  types  of  large  cells  are  found  to 
predominate.  In  one  the  nucleus  is  round  or  slightly  oval,  stains 
quite  deeply  and  is  surrounderl  by  a  narrow  but  distinct  zone  of 
cloudy  but  nongranular  protoplasm  that  stains  a  very  faint  blue. 
In  the  second  type  the  nucleus  is  distinctly  larger,  contains  much 
less  cliromatin  and  consequently  does  not  stain  so  deeply;  is  very 
definitely  vesicular.  It  is  surrounded  by  a  large  amount  of  proto- 
plasm, which  although  nongranular  appears  distinctly  cloudy.  In 
many  instances  the  nuclei  are  eccentrically  situated  in  the  cell. 

Although  the  majority  of  the  cells  conform  to  these  two  types 
there  are  many  variations.  There  are  \'ery  large  cells  with  very 
densely  staining  nuclei  and  there  are  many  small  cells  with  vesicular 
nuclei.  Tlu-oughout  the  tissue  are  many. large  mononuclear  cells 
with  a  granular  eosinophilic  protoplasm.  Here  and  there  are 
found  multinucleated  cells  many  times  larger  than  the  surrounding 
cells,  conforming  to  the  characteristics  of  the  megakaryocyte.  Xo 
mitotic  figures  noted. 

Tumor  from  rib:  The  tumor  mass  is  sharply  delimited  by  a 
definite  band  of  connective  tissue  which  probably  is  the  result  of 
condensation.  Beyond  this  is  muscle  tissue  which  in  a  few  places 
shows  infiltration  by  the  tumor  cells.  Throughout  the  section  are 
many  very  minute  capillaries,  all  of  which  show  a  complete  endothe- 
lial wall.  There  are  no  places  in  which  blood  spaces,  formed  by 
the  cells  themselves,  were  noted,  an  arrangement  that  explains  the 
absence  of  metastasis. 

Under  the  oil-immersion  it  is  quite  evident  that  the  two  varieties 
of  cells  already  mentioned  are  but  variations  of  one  type. 

The  cells  are  large  and  more  or  less  polygonal  as  a  result  of 
mutual  pressure;  the  nuclei,  as  a  rule,  are  eccentrically  placed  in 
a  large  amount  of  a  cloudy  but  nongranular  protoplasm.  The 
nuclei  difi'er  greatly  in  their  staining.  As  a  rule  the  smaller  ones 
stain  the  more  deeply.  As  they  become  larger  there  appears  to  be 
less  cliromatin,  but  what  is  present  is  arranged  mainly  in  small 
irregular  masses  around  the  periphery  of  the  nucleus,  leaving  a  com- 
paratively clear  central  area. 

In  many  cells  the  nucleus  has  definitely  broken  down  into  small 
fragments,  and  there  are  others  in  which  no  trace  of  the  nucleus 
can  be  seen. 

An  occasional  granular  eosinophilic  mononuclear  cell  is  found 
and  some  show  a  definitely  pinkish  protoplasm,  but  no  granules  are 
evident.  Xo  t}'pical  megakaryocytes  were  found,  although  there 
were  a  few  cells  with  two  or  tliree  nuclei,  but  their  characteristics 
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were  those  of  the  tumor  cell.     No  definite  fil)rils  could   be  dis- 
tinguished between  the  individual  cells. 

Tumor  from  the  sternum  in  every  respect  appeared  similar  to 
that  from  the  rib. 


Fig.  5. — Tumor  mass  from  the  sternum.     Oil-immersion. 


From  the  morphologist's  point  of  view  the  interesting  feature  of 
these  tumors  is  the  origin  of  the  cells  composing  them.  A  classi- 
fication based  entirely  on  morphology  is  very  unreliable,  yet  many 
observers  who  have  reported  such  cases  have  considered  them  as 
"plasma-cell"  tumors  on  account  of  their  resemblance  to  that  cell. 
Others  classify  them  as  atypical  derivatives  from  the  neutrophilic 
niyeloc\'tes.  That  they  originate  primarily  A\ithin  the  bone-marrow 
seems  to  be  undisputed,  as  examinatioiLs  of  the  tissues  and  blood 
in  these  cases  show  no  source  outside  of  the  marrow,  although  in 
a  \ery  few  instances  myelocytes  have  been  found  in  the  blood 
stream.  All  the  evidence  tends,  however,  to  show  that  the  multiple 
myeloma  is  a  disease  that  occurs  de  novo  in  the  marrow  and  is  not  an 
instance  of  metastases  from  some  single  primary  tumor. 

According  to  most  hematologists  the  parent  cell  in  the  bone- 
marrow  is  the  myeloblast;  from  it  both  the  leukocytes  and  the 
erythrocytes  develop.  Although  the  myeloblast  is  nongranular  its 
descendants  are  the  granular  myelocytes  and  polymorphonuclear 
leukocytes.  The  ])lasma  cell,  on  the  other  hand,  is  su])posed  to 
be  dei'ived  from  the  nongranular  lym])h()cyte,   which   is   not  con- 
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sidered  to  oriuinate  within  the  hone-marrow.  AHliough  tliere  is  a 
certain  siniihirity  hetween  the  myeloma  cell  and  the  phisma  cell 
the  resemblance  may  not  be  very  striking.  The  tumor  cell  is 
distinctly  larger,  there  are  great  variaticms  in  the  size  and  staining 
reactions  of  the  nuclei,  and  the  protoplasm,  although  seldom 
gramilar,  is  definitely  cloudy  and  takes  a  neutro])hilic  tinge. 

Vance^  in  discussing  multiple  myeloma  states:  "Tliere  is  no 
doubt,  however,  that  these  cells,  diverse  as  they  are,  are  deri\'ati\es 
of  the  undifferentiated  cell  of  the  bone-marrow  or  myeloblast,  which 
is  the  ancestor  of  both  the  leukocyte  and  the  erythrocyte."  He 
holds  that  the  cells  in  his  case  all  took  their  origin  from  the  cells  in 
the  bone-marrow,  although  the  oxydase  test  was  negative. 

Forman  and  Warren-  say  that  "Since  it  has  been  established 
definitely  that  the  oxydase  reaction  is  characteristic  of  myeloid 
cells  the  application  of  this  reaction  to  the  cells  of  a  myeloma  ought 
to  be  of  great  service  in  identifying  these  tumors."  In  the  case 
they  report  they  used  this  method  and  found  oxydase  granules  not 
only  in  cells  morphologically  like  the  myeloid  type  but  also  in  many 
of  the  cells  which  in  size,  shape  and  staining  closely  resembled  the 
plasma  cell.  Although  most  of  the  cells  ga\-e  the  reaction  there 
were  some  that  did  not.  The  cpiestion  arose,  therefore,  as  to 
w^hether  or  not  such  cells  had  matured  sufhciently  to  contain  the 
granules. 

Beck  and  ]\IcCleary^  found  in  their  case  that  the  indo])henol  blue 
test  showed  oxydase  granules,  thus  indicating  that  the  cells  belonged 
to  the  myeloid  group,  although  the  morphology  was  that  of  the 
plasma  cell.  Jaco})son^  reports  a  case  of  "multiple  myeloma  of  the 
plasma  cell,  nongranular,  nonoxydase  type." 

Mallory^  states  quite  emphatically  where  the  myeloma  cell  does 
not  belong  but  does  not  classify  it.  "The  type  cell  of  this  tumor 
has  not  yet  been  determined.  Evidently  it  does  not  belong  to  the 
myeloblast  series  of  cells  because  it  does  not  differentiate  like  them. 
j\Ioreover  the  myeloma  is  never  associated  with  myelogenous  leu- 
kemia. The  only  other  cells  peculiar  to  the  bone-marrow  are  the 
erytlii'oblast  and  the  megakaryocyte.  Possibly  it  arises  from  one 
of  these  cells.  It  is  claimed  by  some  w^riters  that  there  exists  in 
the  bone-marrow  another  peculiar  kind  of  cell  which  they  call  the 
bone-marrow  plasma  cells,  and  that  from  it  this  tumor  arises.  Time 
alone  will  tell."  Mallory  makes  no  mention  of  the  oxydase  reaction 
as  a  method  of  determining  the  myeloid  origin  of  the  cell. 

MacCalhmi''  divides  the  myelomas  into  two  kinds:  One  composed 


1  Am.  Jour.  Med.  Sci.,  1916,  152,  69:3. 
-  Jour.  Chancer  Research,   1917,  2,  79. 
3  Jour.  Am.   Med.  Assn.,  1919,  72,  480. 
■*  Jour.  Urology,  April,  1917. 
^  Pathologic  Histology,  1914,  p.  3:38. 
«  Pathology,  1916,  p.  775. 


194  mccoxxell:  a  case  of  multiple  .myeloma 

of  lymphoid  cells  and  another  composed  of  myeloid  cells.  In  the 
former  the  "  cells  are  nongranular,  mononuclear,  have  a  basophilic 
protoplasm  and  are  ^•ery  similar  to  the  plasma  cell,  with  which 
they  are  regarded  by  most  writers  as  identical."  In  the  second 
type  the  cells  correspond  with  the  myeloblast. 

Ewing^  in  classifying  myeloma  according  to  diiferent  observers 
gives  four  groups:  (1)  Plasmocytoma;  (2)  erythroblastoma ; 
(o)  myelocytoma,  adult  and  embryonal;  (4)  lymphocytoma. 
"Whether  such  varied  interests  are  actually  represented  in  the 
scope  of  multiple  myeloma  or  whether  we  have  to  deal  with  varying 
grades  of  anaplasia  in  a  single  cell  or  origin  remains  to  be  deter- 
mined.    At  present  the  data  seem  to  favor  the  former  alternative." 

Hoping  that  some  definite  information  might  be  obtained  by 
means  of  the  oxj'dase  reaction,  portions  of  two  tumor  masses  which 
had  been  hardened  in  formalin  were  frozen,  sections  made  and 
stained  according  to  the  method  given  by  Forman  and  Warren.^ 
Although  the  reaction  took  place  no  definite  conclusion  could  be 
drawn  because  only  a  very  small  percentage  of  the  cells  showed 
blue  granules.  Scattered  tlu'ough  the  tumor  tissue  were  granular 
cells  occurring  either  singly  or  in  small  masses,  intimately  inter- 
mingled with  other  cells  which  showed  no  reaction.  There  were 
also  many  large  areas  in  w4iich  none  of  the  cells  reacted.  In  order 
to  bring  out  the  nuclear  structure,  safranin  was  used  as  a  counter- 
stain  and  proved  to  be  very  satisfactory,  but  no  definite  differences 
could  be  determined  between  those  cells  giving  the  oxydase  reac- 
tion and  those  that  did  not.  Examinations  made  of  the  sections 
stained  by  eosin  and  hematoxylin  revealed  no  areas  in  which  the 
cells  differed  distinctly  from  neighboring  groups. 

There  would  seem  to  be  several  explanations  as  to  ^^■hy  such  a 
condition  should  exist.  As  several  observers  have  suggested  it 
may  be  that  the  great  majority  of  the  cells,  although  myelogenous 
in  origin,  had  not  reached  that  i)oint  of  development  in  which 
granules  appear.  It  is  a  well-recognized  fact  that  the  connective- 
tissue  tumors  may  represent  all  the  different  stages  of  development 
and  that  they  remain  in  that  particular  stage.  A  round-cell  sar- 
coma does  not  eventually  become  of  the  spindle-cell  type.  In  the 
myeloma  we  are  dealing  with  tumors  of  varying  degrees  of  malig- 
nancy. In  those  in  which  practically  all  the  cells  contain  oxydase 
granules  the  development  may  hnxe  been  more  complete  than  in 
those  which  show  little  or  Jio  reaction. 

Although  we  know  that  the  myeloma  develops  within  the  bone- 
marrow,  nothing  is  known  as  to  the  fate  of  the  original  marrow  cells. 
It  could  be  assumed  that  many  of  them  remain  more  or  less  physio- 
logically active  in  spite  of  being  imbedded  in  masses  of  tumor  cells. 
In  this  case  scattered  cells  and  cell  groups  might  be  considered  as 

^  Neoplastic  Diseases,  1919,  p.  289. 
*  Loo.  cit. 
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rciunants  of  the  original  tissue,  consequently  the  fact  that  some  of 
the  cells  contain  blue  granules  and  others  do  not  has  littk'  bearing 
as  to  the  origin  of  the  non-reacting  cells.  As  there  were  no  metas- 
tases in  this  case  there  was  no  way  of  deterniining  wlietlier  or  not 
the  granular  cells  were  actually  neo])lastic  or  not. 

From  the  morphologic  viewpoint  the  cells  in  this  tumor  resemble 
plasma  cells  much  more  closely  than  any  other  type.  It  being 
accepted  rather  generally  that  the  plasma  cell  is  a  derivative  of  the 
nongranular  lymphocyte,  such  growths,  therefore,  would  Imxe  to 
be  considered  as  lymphatic  in  origin,  but  histologists  do  not  con- 
sider the  bone-marrow  as  playing  a  part  in  the  formation  of  lympho- 
cytes. Such  being  the  case  it  does  not  seem  permissible  to  consider 
any  of  the  primary  myelomas  as  being  either  true  plasma  cell  or 
lymphocytic  tumors. 

Accepting  the  \iew  that  we  are  dealing  with  anaplastic  stages  of 
a  single  cell,  the  oxydase  reaction  becomes  nothing  more  than  a 
method  of  determining  the  stage  of  development  of  any  particular 
myeloma.  By  analogy  to  the  sarcoma  the  earlier  the  stage  the  more 
malignant.  It  would  be  interesting  if  comparisons  could  be  made 
in  this  respect  between  various  cases. 

An  interesting  feature  in  the  case  here  reported  is  the  presence  of 
lime  deposits  in  the  heart,  hmgs,  kidneys,  spleen  and  pancreas. 
As  a  result  of  the  expansile  growth  of  the  individual  tumor  masses 
there  occurs  a  great  destruction  of  the  bone  which  causes  a  large 
amount  of  lime  salts  to  be  set  free.  These  salts  are  carried  tlu'ough 
circulation  and  deposited  in  the  different  organs,  particularly  in  the 
walls  of  the  vessels.  In  the  lung  there  were  large  areas  in  which 
the  alveolar  walls  were  represented  by  a  network  of  lime  deposit. 

Vance^  gives  references  to  tliree  cases  in  which  deposits  of  calcium 
were  found  in  the  viscera.^" 

Blatherwick,"  as  a  result  of  his  chemical  investigations  of  a  case 
of  myeloma,  reports  that  the  analyses  of  the  feces  and  urine  showed 
an  abnormally  increased  calcium  excretion. 

From  the  clinical  side  there  is  nothing  unusual  in  this  case, 
excepting  possibly  its  being  a  colored  man.  As  in  the  majority  of 
instances  the  patient  was  about  fifty  years  old.  There  was  nothing 
suggesti\'e  in  the  previous  history  as  far  as  any  etiologic  factor  was 
concerned.  The  initial  lesions  in  the  ribs,  clavicle  and  sternmn, 
with  subsequent  involvement  of  more  distant  bones,  is  typical,  and 
the  duration  of  the  disease,  eight  months,  is  rather  characteristic, 
as  it  seems  to  be  unusual  for  a  patient  to  live  more  than  about  one 
year  after  the  appearance  of  symptoms. 

5  Loc.  cit. 

i"  Bender:     Deut.  Zeit.  f.  Chir.,  1902,  65.     Scheele  and  Herxheimer:  Zeit.  f.  klin. 
Med.,  1904,  54.     Tschislowitsch  and  Kolesnikoff:     Virchows  Arch.,  1909,  197. 
'1  Am.  Jour.  Med.  Sci.,  1916,  151,  432. 
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ON  OCCUPATIONAL  SENSITIZATION  TO  THE  CASTOR 

BEAN. 

By  Harry  S.  Bernton,  A.B.,  M.D. 

ASSOCIATF,    PROFESSOR    OF    HYGIENE,    THE    SCHOOL    OF    MEDICINE,    GEORGETOWN 
UNIVERSITY,    WASHINGTON,    D.    C. 

The  literature  affords  numerous  examples  of  poisoning  with 
the  castor  bean  and  with  its  products.  Thus  the  toxic  action 
resulting  from  the  ingestion  of  the  whole  bean,  accidental  or  other- 
wise, and  even  from  the  medicinal  use  of  castor  oil  has  been  recorded. 
Especially  noteworthy  is  the  toxalbumin  found  in  the  residue  of 
the  castor  beans  after  the  removal  of  the  oil.  Stillmark,  in  1889, 
termed  this  toxalbumin  "ricin"  and  regarded  it  as  a  globulin. 
Osborne,  IXIendel,  and  Harris,^  however,  have  ascribed  the  toxic 
action  of  the  castor  bean  to  the  protein  fraction  which  is  an  albumin, 
coagulable  at  ()0°  to  70.°  Ricin  ranks  among  the  most  powerful 
of  the  vegetable  poisons  when  injected  directly  into  the  blood- 
stream. It,  also,  has  the  property  of  agglutinating  r'ed  blood  cells 
extravascularly.  Injected  subcutaneously  into  rabbits,  ricin  proves 
fatal  in  a  dose  of  0.0005  mg.  per  kilogram  of  body  weight.  At  the 
l)()int  of  injection,  a  localized  area  of  necrosis  results.  If  applied 
to  mucous  surfaces,  a  severe  inflammatory  reaction  ensues. 

The  meal,  which  is  the  fat-free  residue  of  the  castor  bean,  has 
poisoned  cattle  when  mixed  with  fodder.  The  use  of  the  meal  as 
a  fertilizer  has  not  l)een  without  danger  to  man  and  beast.  Exposure 
to  its  dust  has  caused  irritation  of  the  nasal  and  conjunctival 
mucous  membranes.  It  is  obvious,  therefore,  that  the  careless 
handling,  in  the  industries,  of  the  castor  beans  and  of  the  castor 
meal  is  fraught  with  grave  consequences.  Kobert-  lists  the  fol- 
lowing signs  and  symptoms  of  ricin  poisoning  in  man:  Nausea, 
vomiting,  stomachache,  colicky  pains,  diarrhea,  at  times  bloody 
evacuations,  tenesmus,  headache,  fever,  hot  skin,  burning  sensation 
in  the  throat,  thirst,  clammy  perspiration,  small  and  rapid  pulse, 
cramps  in  the  legs,  dilatation  of  pupils,  cyanosis,  and  anuria. 

The  case,  herein  recorded,  presents  features  which  have  not 
been  mentioned  in  the  literature.  The  symptom-complex  warrants 
the  diagnosis  of  protein  sensitization,  occupational  in  origin,  due 
to  the  castor  bean.  The  subject  is  that  of  a  white  male,  aged 
twenty-seven,  a  chemist  by  occupation  and  engaged  in  the  "  Drug, 
Poisonous,  and  Oil  Plant  Investigations  of  the  Bureau  of  Plant 
Industry  of  the  U.  S.  Department  of  Agriculture."  He  has  always 
enjoyed  good  health  and  has  had  no  operation  performed  on  the 
nose  or  throat.  Employment  in  the  Bureau  dates  back  to  1913. 
Prior  to  191(),  there  had  been  no  sensitiveness  to  dust  of  any  kind. 
In   191(),  after  three  years  of  service,   the  subject  noticed   that 
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exposure  to  dust  was  aeeoinpanied  by  itcliiiii;'  of  tlie  exes,  lacliry- 
matioii,  sweating  of  the  forehead,  sneezing,  and  coryza.  The 
sneezing  would  be  continuous  for  fifteen  to  twenty  minutes.  The 
administration  of  atropine  and  the  use  of  adrenalin-spray  did  not 
control  the  symptoms.  The  attacks  of  sneezing  were  more  fre- 
quent and  severe  in  the  spring,  April  to  May,  and  in  the  fall,  the 
latter  part  of  August  and  September.  There  was  no  family  nor 
personal  history  of  asthma  or  of  hay  fever.  During  the  eighteen 
month  period  from  December,  1917,  to  July,  1919,  the  subject 
was  free  of  symptoms.  In  this  interval,  he  was  in  the  military 
service  and  w^as  assigned  to  a  serological  laboratory.  After  his 
discharge  from  the  army,  there  was  a  return  of  symptoms  with 
the  resumption  of  his  former  duties  in  the  Bureau  of  Plant  Industry. 
The  symptoms  were,  however,  aggravated  by  attacks  of  asthma 
during  the  night.  Severe  sneezing  spells  during  the  day  inevitably 
ushered  in  attacks  of  asthma  during  the  night.  Frequently  he 
was  aroused  out  of  a  sound  sleep  by  asthmatic  attacks. 

In  November,  1921,  the  subject  was  afflicted  with  the  usual 
attacks  of  sneezing  while  working  with  the  short  ragweed.  During 
the  night,  the  attack  of  asthma  was  of  exceptional  severity  so  that 
he  felt  as  if  "he  were  going  to  die."  He  was  incapacitated  from 
work  for  the  two  following  days. 

In  virtue  of  the  history  of  perennial  hay  fever,  more  prominent 
in  the  spring  and  in  the  fall,  cutaneous  tests  were  performed 
(November  15,  1921)  with  the  hope  of  discovering  the  sensitizing 
agent.     The  materials  employed  were  as  follows : 

Right  forearm:  Control  decinormal  NaOH  solution,  pollen- 
extract  of  red  top,  timothy,  June  grass,  cocklebur,  ragweed  (short), 
cosmos,  ash,  dandelion,  dock,  sweet  vernal,  willow  and  black 
walnut. 

Left  forearm:  i^lcoholic  saline  extract  of  the  pollen  of  ragweed 
(short)  A,  chenopodium  album,  ragweed  (short)  B,  sodium  hydrate 
extract  of  the  pollen  of  ragweed  (short),  pollen  of  chenopodium 
ambrosioides  and  pollen  of  ragweed  (short). 

The  cutaneous  tests  proved  negative  with  all  the  above-mentioned 
pollens  and  pollen  extracts. 

The  second  series  of  cutaneous  tests  was  prompted  by  the  suspicion 
of  the  subject  that  the  dust  of  the  castor  bean  was  the  specific 
exciting  cause.  He  recalled  that,  in  1916,  investigations  of  the 
castor  oil  were  undertaken  in  the  Bureau  and  the  extraction  of 
the  oil  from  the  beans  formed  a  new  part  of  the  routine  of  the 
laboratory.  Coincident  with  this  investigation,  symptoms  of 
irritation  of  the  nasal  mucosa  appeared.  There  was  a  constant 
exposure  to  the  dust  of  the  fat-free  meal.  This,  when  dry,  con- 
sisted of  a  fine,  dirty-white,  amorphous  powder.  The  slightest 
inhalation  of  the  powder  while  at  work  brought  on  attacks  of 
sneezing. 
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Tlie  ])ouring  of  the  meal  into  bags  by  an  associate  in  one  end 
of  the  laboratory  inevitably  prodnced  sneezing  in  the  subject, 
while  engaged  in  reading  or  writing  at  his  desk  at  the  other  end 
of  the  laboratory.  E\en  the  necessary  moving  about  of  the  sacks 
of  castor  beans  l)y  ciiarwomen  in  tlie  early  morning  hours  caused 
sneezing  of  the  subject  upon  first  entering  the  room.  Invariably 
emptying  the  sacks  or  stumbling  into  them,  with  or  without  the 
knowledge  of  the  subject,  gave  rise  to  symptoms.  The  severity 
of  the  attacks  of  sneezing  was  determined  by  the  amount  of  dust 
afloat. 

Accordingly  on  November  18,  1921,  cutaneous  tests  were  per- 
formed with  the  castor  meal.  Decinormal  sodium  hydrate  solution 
was  employed  as  a  solvent.  Other  materials  were  added  for 
control  observation. 

The  details  of  the  second  series  of  skin  tests  follow:  Five  drops 
of  decinormal  sodium  hydrate  solution  were  placed  one-half  inch 
apart  on  the  anterior  aspect  of  the  left  forearm.  A  slight  super- 
ficial scTatch  was  made  through  each  drop  with  a  fine  needle. 
The  first  drop  just  below  the  end  of  the  elbow  served  as  a  control. 
The  test  materials  were  then  applied  in  the  following  order  to 
each  drop  of  alkali  by  means  of  the  flattened  end  of  a  tooth  pick: 
Control  of  sodium  hydrate  solution,  castor  meal  powder,  pollen  of 
ragweed  (short),  horse  serum  protein,  and  castor  meal  powder. 
Within  flfteen  minutes,  wheals  developed  at  the  site  of  drops, 
numbers  2  and  5,  to  which  the  castor  meal  had  been  applied.  The 
wheals  were  irregular  in  outline,  showing  numerous  pseudo])ods, 
the  upper  one  measuring  17  mm.  and  the  lower  one  10  mm.  in 
greatest  diameter.  At  the  end  of  the  half-hour,  the  entire  forearm 
was  one  erythematous  patch.  The  lympiiatic  trunks  on  the  inner 
aspect  of  the  upper  arm  appeared  as  reddish  streaks.  Moreover, 
wheals  were  formed  approximately  7  mm.  in  diameter  at  the  site 
of  the  other  drops. 

It  is  to  be  emphasized  that  every  precaution  had  been  taken  to 
prevent  the  inhalation  of  the  flne  particles  of  organic  matter  dur- 
ing the  transfer  from  bottle  to  the  arm.  Obviously,  dust  formation 
was  impossible  when  once  the  test  material  became  moistened 
with  the  sodium  hydrate  solution.  The  development  of  a  con- 
stitutional reaction  at  the  end  of  fifteen  minutes  was,  indeed,  a 
surprise.  The  conjunctivje  became  engorged.  Lachrymation  and 
coryza  were  profuse.  An  attack  of  sneezing  added  to  the  discom- 
fort. The  subject  felt  nauseated  and  experiencetl  a  sensation  of 
weakness  in  the  abdomen.  There  was,  also,  moderate  flushing 
of  the  face  and  perspiration  of  the  forehead.  Full  recovery  was 
made  within  half-hour  of  the  onset  of  the  reaction.  Absorption,, 
therefore,  of  the  minutest  amount  of  castor  meal  solution  from 
two  superficial  al)rasions  on  the  forearm  reproduced  the  clinical 
symptoms  ordinarily  occasioned  by  the  exposure  to  large  doses 
of  the  dust  of  the  castor  meal. 
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Thirty-five  minutes  after  the  above  test  had  l)een  begun  on  the 
left  arm,  the  following  materials  were  employed  in  similar  maimer 
on  the  anterior  aspeet  of  the  right  forearm:  Control  of  sodium 
hydrate  solution,  pollen  of  ragweed  (short),  horse  serum  protein 
and  chicken  feather  protein.  These  tests  proved  negative.  It 
will  be  recalled  that  the  sodium  hydrate  solution,  the  ragweed 
pollen,  and  the  horse  serum  protein  each  gave  a  delayed  reaction 
with  the  formation  of  a  7  mm.  wheal  on  the  left  arm.  I'ndoubtedly, 
the  delayed  reaction  was  an  expression  of  the  increased  circulation 
of  lymph  in  response  to  a  powerful  local  irritant.  The  negative 
cutaneous  reaction  of  the  same  materials  on  the  other  arm  indicated 
a  lack  of  sensitiveness  on  the  part  of  the  subject  to  them. 

It  became  a  matter  of  interest  to  determine  ciuantitatively  the 
degree  of  sensitiveness  to  the  castor  meal.  Accordingly,  1  gin. 
of  the  fat-free  meal  was  treated  with  100  cc  of  a  12  per  cent  alcoholic 
saline  solution.  The  mixture  was  shaken  for  fort\-eight  hours, 
centrifuged,  and  the  supernatent  fluid  was  pipetted  off.  The 
fluid,  representing  the  stock  solution  of  1:100,  was  clear  and  color- 
less. Dilutions  were  made  from  the  stock  as  high  as  1:1,000,000. 
Cutaneous  testing  with  the  varying  dilutions  of  the  soluble  pro- 
teins was  completed  in  two  trials  on  December  15,  and  18,  1921. 

A  definite  wheal,  3  mm.  in  diameter,  was  produced  by  a  drop 
of  the  protein  extract  in  the  dilution  of  1:250,000.  No  reaction 
was  obtained  with  the  higher  dilutions.  The  wheals,  produced 
by  the  lower  dilutions,  gradually  increased  in  size;  the  stock  solution 
formed  a  wheal  17  mm.  in  diameter  which  made  its  appearance  in 
five  minutes.  Xo  constitutional  effects  were  noted  on  these  two 
occasions. 

The  attempt  was  next  made  to  establish  which  protein  con- 
stituent of  the  fat-free  meal  might  be  the  sensitizing  agent. 

Four  preparations  were  used,  which  were  obtained  in  the  following 
manner:  The  fat-free  castor  meal  was  extracted  with  a  10  per 
cent  sodium  choloride  solution.  The  mixture  was  filtered.  The 
filtrate,  designated  A,  was  a  deeply  straw-colored  fluid.  The 
residue,  designated  B,  was  a  mealy  powder.  Solution  A  was  then 
boiled  and  filtered.  The  filtrate,  C,  was  a  light  straw-colored 
fluid,  and  the  residue,  D,  after  washing  and  drying,  consisted  of  a 
light  lirownish  crystalline  powder. 

On  February  3,  1922,  the  above  mentioned  test  materials.  A, 
B,  C,  and  D,  were  applied  to  the  anterior  surface  of  the  left  fore- 
arm. The  smallest  possible  drops  of  liquids,  A  and  C,  which  would 
adhere  to  the  under  surface  of  the  corks,  were  deposited  on  the 
skin  and  a  superficial  scratch  through  the  epithelial  layers  was 
made  with  a  fine  needle.  Powders  B  and  D  were  each  mixed  on 
the  skin  with  a  drop  of  decinormal  sodium  hydrate  solution  and 
the  usual  skin  scratch  was  made.  The  amount  of  the  powders 
used  was  such  as  could  be  gathered  on  the  flattened  tip  of  a  tooth- 
pick. 
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Two  minutes  after  the  a})plication  of  the  test  materials,  the 
subject  experienced  itching  at  scratch  marks  A  and  C,  which  were 
bathed  with  the  Hcjuid  reagents.  Soon  wheals  appeared  at  A  and 
C,  and  at  B  and  I).  Fi\e  minutes  later,  constitutional  effects 
were  in  evidence.  The  subject  complained  of  itching  at  both 
wrists  and  in  both  palms.  He  seemed  restless.  The  palms  began 
to  sweat.  This  was  followed  by  itching  and  perspiration  of  the 
forehead.  Within  fifteen  minutes,  the  constitutional  effects  were 
most  marked.  The  subject  sneezed  eight  times  in  succession; 
he  complained  of  nausea  and  then  vomited  four  times.  The  con- 
junctivae were  injected.  The  face  was  Hushed.  The  temporal 
arteries  became  prominent.  The  pulse  was  full  and  bounding. 
The  subject  stated  that  his  heart  thum])ed  violently.  The  general 
reaction  was  so  acute  that  it  necessitated  the  subcutaneous  adminis- 
tration of  1  cc  of  adrenalin  solution.     This  happily  Ijrought  relief. 

The  cutaneous  reactions  were  read  at  the  end  of  twenty  minutes. 
The  wheals  produced  at  A  measured  15  mm.,  at  B  10  mm.,  at  (' 
12  mm.,  and  at  D  15  mm.  Solutions  A  and  C,  as  previously 
mentioned,  were  the  first  to  produce  a  local  response  and  the  indu- 
ration about  these  two  scratch  marks  persisted  over  night. 

It  would  seem  as  if  the  protein  constituent  chiefly  concerned 
in  causing  the  local  reaction  were  soluble  in  10  per  cent  sodium 
choloride  solution  and  non-coagulable— a  globulin  in  character;  and 
that  the  reactions  obtained  with  powders  B  and  I)  were  secondary 
to  the  intense  local  irritation.  This  cannot  be  stated  with  certainty. 
Cutaneous  testing  with  each  protein  fraction  at  different  times 
might  have  cleared  up  this  point.  The  subject,  however,  was 
averse  to  further  tests. 

It  is  of  interest  to  note  that,  despite  the  presence  of  the  toxal- 
bumin  in  the  castor  meal,  cutaneous  tests  in  other  indi\iduals 
have  proven  negative.  Ele\en  asthmatic  and  six  hay  fever  patients 
have  been  tested  with  the  same  specimen  of  meal,  and  the  cutaneous 
tests  ha^ e  in  all  instances  been  negati\e. 

Furthermore,  five  other  associates  of  the  subject  hav.-  been 
engaged  in  castor  bean  investigations  in  the  laboratory.  They 
have  been  exposed  to  the  organic  dust  even  more  intimately  than 
our  subject.  This  was  particularly  true  during  the  war  when  the 
exigency  demanded  intensive  study.  Only  one  of  the  five  workers 
showed  a  slight  tendency  to  sneezing  while  engaged  in  the  work. 
This  tendency  was  only  transitory.  During  this  period,  the 
subject  was  in  the  military  service  and  did  not  puffer  from  the 
specific  symptoms. 

Tlie  danger  to  workmen  resulting  from  exi>osure  to  the  castor 
bean  in  the  industries  has  been  em])hasized  by  Kobert.  Curiously 
enough,  no  mention  has  been  made  by  him  of  any  symptoms 
comjjarable  with  those  of  the  case  described.  Koberf  has  i)re- 
pared  a  "liicinusheilserum"  for  rendering  workmen,  who  handle 
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the  pressed  cake,  immune  to  tlie  poisonous  constituent.  The  use 
of  the  "Ricinusheilserum"  in  rclie\in<;-  infl;nmn;ition  of  the  (>yes 
is  reconnnended. 

In  this  connection,  the  following'  statements  from  two  of  the 
largest  castor-oil  manufacturers  in  this  country  are  noteworthy: 

"We  know  by  experience  that  the  dust  from  the  whole  castor 
l)eans  and  also  from  the  castor  pomace,  after  most  of  the  oil  is 
extracted,  is  eflective  on  peo])le  that  are  subject  to  asthma.  People 
that  work  in  our  factory  are  troubknl  more  of  less  until  they  get 
what  you  might  call  acclimated."  The  second  statement  reads: 
.  up  to  the  i)resent  time  we  have  never  noted  anything 
of  this  kind  among  our  employees.  However,  in  the  handling  of 
castor  beans  in  our  plant  there  would  be  only  one  man  that  wovdd 
be  likely  to  come  in  (ontac  t  with  this  dust,  as  the  beans  are  all 
received  in  bags  and  the  bags  are  opened  and  eni])tied  into  a  traj)- 
door  receiver.  After  that  they  are  handled  by  machine  conveyers 
until  they  reach  the  presses,  so  that  the  only  man  that  would  come 
in  contact  with  this  dust  would  be  the  man  who  cuts  the  bags  at 
the  time  they  are  emptied;  as  this  is  done  in  a  large  open  space, 
and  the  bag  being  cut  at  the  place  of  emptying,  this  man  would 
not  be  likely  to  be  att'ected  by  the  dust." 

Sensitization  to  organic  dust  in  occupation  has  been  recognized 
as  a  cause  of  asthma  and  of  perennial  hay  fever.  Its  mechanism, 
however,  is  not  fully  understood.  Thorough  investigation  of  the 
occupational  history  of  patients  assumes  great  importance. 
Cutaneous  tests  with  the  suspected  materials  not  only  determine 
the  diagnosis,  but  also  expedite  treatment.  They  may  in  some 
cases  indicate  the  advisability  of  change  of  occupation.  Thus 
Walker*  records  the  case  of  a  jewel  polisher  who  became  sensitized 
to  boxwood  dust.  Several  inoculations  with  boxwood  protein 
enabled  the  patient  to  continue  at  his  work,  freed  from  symptoms 
of  perennial  hay  fever.  Peshkin^  cites  a  case  of  a  pharmacist  who 
developed  bronchial  asthma  because  of  an  acquired  sensitiveness 
to  the  powder  of  ipecac.  Relief  from  asthma  followed  a  change 
in  occupation.  In  the  experience  of  Rackemann,''  a  cofi'ee  worker 
with  a  positive  skin  reaction  to  coffee  dust  and  eight  professional 
bakers  with  positive  skin  reactions  to  wheat  proteins  are  included. 

In  our  subject,  desensitization  with  a  ])rotein  extract  of  the 
fat-free  meal  was  considered.  The  inherent  poisonous  qualities 
of  the  substance,  hov^xner,  discouraged  the  attempt,  desi)ite  the 
successes  of  Ehrlich.'  The  latter  established  an  innnunity  in  white 
mice  toward  the  toxic  effects  of  ricin  by  feeding  and  by  subcutaneous 
injections  of  preparations  of  the  toxin.  On  March  3,  our  subject 
was  transferred  t(^  another  laboratory  at  his  request.  To  date 
he  has  enjoyed  entire  freedom  from  attacks  of  sneezing  or  of  asthma. 

Summary  and  Conclusions.  —  1 .  A  chemist  acquires  in  course 
of  his  occupation  a  sensitiveness  to  the  dust  of  the  castor  bean. 
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Attacks  of  sneezing  and  of  asthma  are  the  cHnical  manifestations 
of  this  sensitiveness. 

2.  The  fat-free  castor  meal  produces  an  urticaria.1  wheal  at  the 
site  of  a  superficial  scratch  on  the  forearm. 

8.  A  cutaneous  reaction  is  obtained  with  a  dro]^  of  the  protein 
solution  of  the  meal  in  a  dilution  of  1:250,000. 

4.  Symptoms  of  protein  intoxication  result  from  the  absorption 
of  extracts  of  the  castor  meal  from  skin  abrasions. 

5.  The  presumptive  e^■idence  indicates  that  the  globulin  fraction 
possesses  antigenic  properties. 

G.  Exposure  to  organic  dust  in  industries  may  cause  an  acquired 
sensitiveness.  Cutaneous  testing  with  the  suspected  material  is  of 
value  in  diagnosis  and  treatment.* 

*  It  is  a  i^lcasure  to  record  my  thanks  to  Dr.  W.  W.  Stockhcrfier,  Physiologist 
in  Charge  of  Drug,  Poisonous  and  Oil  Plant  Investigations  of  the  Bureau  of  Plant 
Industry  of  the  U.  S.  Department  of  Agriculture,  and  to  the  members  of  his  staff 
for  many  courtesies. 
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THE  DIAGNOSIS  OF  OBSCURE  CHRONIC  ABDOMINAL 
CONDITIONS.* 

By  J.  Louis  Ransohoff,  M.D., 

CINCINNATI,    OHIO. 

The  diagnosis  of  chronic  abdominal  disorders  is,  as  a  rule,  far 
more  difhcult  than  the  diagnosis  of  acute  lesions  of  the  same  variety. 
The  very  nature  of  the  acute  case  with  its  more  or  less  stormy 
onset  has,  as  a  rule,  something  characteristic  of  its  causation.  All 
the  exact  methods  of  the  last  decade  have  not  made  the  diagnosis 
of  the  chronic  abdomen  a  sinecure.  Even  the  roentgen  ray,  so 
widely  heralded  that  most  of  our  patients  request  its  use  before 
submitting  to  an  operation,  not  infrequently  leads  us  into  error. 

The  typical  chronic  cases  are  usually  easy  to  recognize.     It  is 

*  Read  before  the  Birmingham  Surgical  Society,  January  28,  1922. 
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the  obscure  case  of  one  kiiul  or  another  wliich  intrij;ucs  and  ])nz/.h's 
the  most  expert  diagnostician.  The  ohscure  cases  un(kM-  consi(Un-- 
ation  are  the  more  common  intra-ahdoniinal  concHtions  with 
atypical  symptoms,  leaving  out  of  consideration  the  surgical  rari- 
ties which  we  occasionally  encounter.  Importunately,  particularly  in 
large  clinics,  the  so-called  exploratory  laj)arotomy  is  fast  hnding 
its  way  into  the  discard.  The  well-regulated  hospital  reciuires  a 
preoperative  diagnosis  written  on  the  operative  record,  and  this  to 
be  wTitten  before  the  completion  of  the  operation.  We  are  fast 
graduating  from  the  custom  of  seeing  a  patient  from  the  country 
at  five  o'clock  one  afternoon  (still,  of  course,  speaking  of  the  chronic 
cases)  and  operating  on  him  the  next  morning,  so  as  to  save  the 
visiting  doctor  an  extra  trip  to  town. 

An  exact  diagnosis,  permitting  an  ordinary  incision  instead  of  a 
tremendous  exploratory  opening  and  a  minimum  of  handling, 
ensures  a  rapid  recovery,  and  not  only  a  low  mortality  rate  but  an 
equally  low  morbidity  rate.  I  am  confident  that  the  mortality 
of  the  so-called  exploratory  laparotomy  is  appallingly  large. 

There  is  a  German  medical  proverb  which  reads,  "The  most 
common  is  usually  there:"  The  most  common  is,  of  course,  the 
appendix,  and  numberless  cases  of  obscure  abdominal  sym])toms  are 
due  to  chronic  appendicitis. 

In  the  early  days  of  gastroenterostomy,  before  more  accurate 
methods  of  diagnosis,  particularly  the  exact  interpretation  of  the 
roentgen  rays,  came  into  general  use,  gastroenterostomy  was  fre- 
quently done  without  a  demonstrable  lesion  of  the  stomach,  trusting 
that  a  drainage  of  the  stomach  would  heal  the  ulcer,  which  frequently 
was  not  even  present.  It  is  only  after  the  lapse  of  }'ears  that  we 
have  been  brought  to  realize  how  disastrous  and  harmful  this  opera- 
tion is  in  the  absence  of  a  demonstrable  gastric  or  duodenal  lesion. 
Occasionally  we  still  see  the  results  of  these  unnecessary  gastro- 
enterostomies, where  a  gastroenterostomy  has  been  done  and  the 
true  cause  of  the  abdominal  symptoms,  either  the  inflamed 
appendix  or  the  chronic  gall-bladder,  has  been  allowed  to  remain, 
the  patients  being  only  the  worse  for  their  operative  interference. 
The  obverse  of  this  picture  I  shall  discuss  later,  that  is,  the  fre- 
quent removal  of  the  appendix  when  a  gastric  or  duodenal  ulcer  or 
some  pelvic  disease  is  at  fault. 

The  more  chronic  abdominal  cases  which  come  under  observation 
the  fewer  true  gastric  or  duodenal  ulcers  are  seen.  The  greater 
the  number  of  clinical  gastric  ulcers  studied  the  more  are  found  to 
be  due  to  extragastric  intra-abdominal  lesions.  To  quote  from 
Smitties:  "The  close  simulation  of  the  symptomatology'  of  uncom- 
plicated gastric  ulcer  by  disease  of  other  abdominal  organs  would 
appear  to  suggest  that  the  clinical  manifestations  associated  with 
ulcers  are  often  the  evidence  of  abdominal  or  other  constitutional 
derangement,  in  the  course  of  which  ulcer  is  only  an  incident  or  an 
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eiKl-result.  It  is  within  the  experience  of  all  who  have  had  reliable 
training  that  laparotoniy  often  fnils  to  disclose  gastric  ulceration  in 
paticjits  presenting  all  the  so-called  characteristic  symptoms  of 
ulcerations." 

It  is  these  cases,  which  Moynihan  has  grouped  under  the  name  of 
"appendix  dyspepsia,"  which  form  a  group  of  particular  interest. 
As  a  rule  they  present  no  history  of  definite  attacks  or  inception 
of  the  disease.  There  is  a  gradual  letting  down  of  the  entire  organ- 
ism—a loss  of  the  feeling  of  well-being.  There  is  more  or  less 
abdominal  distress  and  pain  which,  as  a  rule,  comes  on  after  the 
taking  of  food.  This  distress  or  pain  rarely  approaches  in  severity 
that  due  to  gastric  or  duodenal  ulcer,  and  there  is  not  the  definite 
relation  of  pain  to  the  taking  of  food.  For  instance,  instead  of 
the  relief  from  pain  which  in  gastric  ulcers  follows  the  taking  of 
food  there  is,  as  a  rule,  an  accentuation  of  pain  following  the  inges- 
tion of  food.  Unlike  gastric  and  duodenal  ulcer  this  pnin  has  not 
the  regular  time  for  occurrence.  The  situation  of  the  pain  is  very 
like  that  of  gastric  and  duodenal  ulcer,  that  is,  around  the  epigas- 
trium or  just  above  the  umbilicus.  The  pain  is,  as  a  rule,  increased 
by  exercise,  which  is  a  very  characteristic  symj)tom.  \^)miting  is 
frequent,  usually  at  irregular  intervals,  and  often  without  relation 
to  the  intake  of  food.  Flatulence,  belching  and  heartburn  are  the 
most  distressing  and  constant  symptoms. 

In  a  few^  cases  vomiting  of  blood  is  present,  and  in  these  it  is 
almost  impossible  to  make  a  ditl'erential  diagnosis  from  clinical 
gastric  ulcer.  Why  or  wherefore  this  vomiting  of  blood  occurs  is 
difficult  to  determine.  In  all  probability  it  is  due  to  the  presence  of 
very  minute  toxic  ulcers  or  erosions  in  tlie  stomach  which  are  too 
superficial  to  be  disco\"ered  by  roentgen  ray  and  too  small  to  make 
themselves  evident  by  the  palpation  of  the  stomach  during  opera- 
tion. It  is  in  these  cases  that  the  inexperienced  surgeon  is  tempted 
to  do  a  pyloric  exclusion  and  gastroenterostomy  without  the  true 
evidence  of  gastric  ulceration,  when  the  removal  of  a  diseased  gall- 
bladder or  appendix  will  solve  the  entire  situation. 

Case  I.— J.  L.,  aged  twenty-nine  years,  has  had  for  five  years 
some  pain  in  the  abdomen,  often  incapacitating  him  for  work. 
Pain  has  followed  taking  of  food,  but  he  occasionally  has  hunger 
pains  and  pronounced  loss  of  weight.  Frequent  vomiting,  the 
vomiting  occurring  irrespective  of  taking  food.  At  times  he  has 
\'omited  large  amounts  of  blood.  There  is  tenderness  in  the  epi- 
gastrium and  marked  tenderness  over  the  appendix  region,  with 
some  rigidity.  Wassermann  negative.  Occult  blood  in  stool. 
Roentgen  ra.y  shows  slight  irregularity  in  tlie  duodenum  and  an 
adherent  ap])endix,  its  tip  pointed  upward. 

DicKjno.ns.     Duodenal  ulcer  and  chronic  aiJ])endicitis. 

Operation,  May  20,  1920.     Gas-oxygen  anesthesia,  upper  right 
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rectus  incision,  the  appendix  was  found  cln'oiiicjdly  inllanied,  its 
tip  adherent  to  the  onieiituni,  which  was  in  liu-n  adlierent  to  tlie 
anterior  surface  of  the  (hiodeiunn.  'i'he  adhesions  were  se])arated 
and  the  appendix  remoxed.  The  (hiodenum  where  tlie  oiiKMitum 
was  adherent  showed  no  idceration.  Tlie  ])eritoneal  ahrasioii  in  tlie 
duodenum  was  repaired  with  a  fine  silk  stitnre  and  the  wound  closed. 
Recovery  uneventful  and  there  has  been  no  recurrence  of  the 
symptoms. 

The  abdominal  tenderness  in  appendicular  dyspepsia  is,  as  a  rule, 
of  great  interest.  There  is  usually  marked  tenderness  in  the  ei)i- 
gastrium,  though  rarely  the  same  exquisite  tenderness  of  the  gastric 
or  duodenal  ulcer,  A  very  characteristic  sign  is  that  pressure  over 
the  appendix  region,  frequently  causing  pain  in  the  epigastrium, 
the  same  pain  of  which  the  patient  is  suggestively  aware.  If  a 
careful  and  gentle  examination  is  made  in  many  instances  there  is  a 
superficial  rigidity  of  the  right  rectus,  even  in  the  absence  of  local- 
ized pain,  tenderness  on  pressure  or  deep  rigidity  of  the  abdominal 
muscles.  I  have  found  this  superficial  abdominal  rigidity  a  very 
important  diagnostic  sign  in  the  differentiation  of  intra-abdominal 
conditions.  In  making  this  examination  the  pressure  must  not  be 
sufficient  to  cause  any  pain  sensation.  Only  the  lightest  and  most 
gentle  touch  must  be  used.  In  many  instances  it  has  proved  of 
greater  value  than  the  tenderness  or  deep  rigidity. 

The  symptoms  of  appendix  dyspepsia  are  so  variable  and,  as 
a  rule,  so  atypical  that  only  by  repeated  examination  and  frequent 
taking  of  the  history  can  a  diagnosis  be  arrived  at. 

The  question  how  morbid  changes  in  the  gall-bladder  and  appendix 
induce  symptoms  in  other  viscera  and  distant  parts  has  been  ably 
discussed  by  RoUeston,  who  divirles  the  causes  into  reflex,  mechan- 
ical, toxic  and  infectious. 

"Reflex.  Irritation  in  the  appendix  or  gall-bladder  may  cause 
hypertonus  of  the  stomach  and  spasm  of  or  failure  to  relax  on  the 
part  of  the  pyloric  or  ileocecal  sphincter,  leading  to  gastric  or  ileal 
stasis  and  so  to  excess  of  acid  or  to  toxemia.  .  .  .  Hm'st  has 
seen  visible  spasm  of  the  middle  of  the  stomach  when  the  appendix 
is  manipulated  under  the  roentgen  ray.  ...  In  the  case  of 
chronic  ai)pendicitis  failure  of  relaxation  of  the  ileocecal  sphincter 
is  thought  by  Hurst  to  be  commoner  than  spasm.  Cecal  stasis  from 
inhibition  of  peristalsis  or  from  enterospasm  (spastic  constipation) 
may  be  due  to  chronic  appendicitis.  Appendicitis  may  reflexly 
lead  to  increased  frequency  or  inhibition  of  micturition  through 
an  irritated  focus  in  the  spinal  cord  (Mackenzie),  and  chronic 
irritation  of  the  appendix  may  be  responsible  for  cardiac  irregu- 
larities. 

The  reflex  pain  in  the  epigastrium,  which  is  so  common  in  the 
appendix  and  gall-bladder  dyspepsia,  has  given  rise  to  some  discus- 
sion.    Mackenzie  maintains  that  it  is  in  the  peripheral  termination 
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of  tlie  sixtli  and  seventh  dorsal  nerves  in  the  abdominal  wall,  and 
that  this  depends  on  the  irritated  t'oeus  in  the  spinal  cord,  whereas 
llnrst  argnes  that  the  pain  is  visceral,  in  the  pyloric  end  of  the 
stomach  and  dne  to  the  hyi)erperistalsis.  They  both,  however, 
agree  that  the  e])igastric  tenderness  is  due  not  to  pressure  on  the 
stomach  but  to  the  irritatetl  focus  in  the  s})inal  cord,  which  causes 
an  exaggerated  sensory  efl'ect  when  the  skin,  and  especially  the 
muscles  and  the  underlying  subperitoneal  tissues,  are  pressed  on. 
Very  often  the  appendix  when  removed  shows  little  naked-eye 
change  to  corresjjond  with  the  prominent  symptoms  that  then 
disappear.  Microscopic  examination  may  l)e  necessary  to  reveal 
the  evidence  of  pasi  inflammation  in  its  walls,  especially  fibrosis 
in  the  submucous  coat,  and  often,  as  I  have  seen  in  many  sections, 
the  changes  are  very  slight. 

MechanicoL  Pericholecystic  adhesions  may  embarrass  the  move- 
ment of  the  stomach,  interfere  with  the  passage  of  food  through  the 
pylorus  or  even  lead  to  the  hour-glass  stomach.  .  .  .  Pericecal 
adhesions  may  cause  intestinal  stasis  and  so  toxemia,  and  the  same 
result,  only  in  a  more  marked  degree,  may  be  produced  by  an 
appendix  adherent  across  the  lower  part  of  the  ileum. 

The  appendix  adherent  in  the  pelvis  explains  a  very  interesting 
and  apparent  paradox  in  the  symptomatology  of  chronic  aj^pendi- 
citis.  Most  cases  are  more  comfortable  and  have  less  frequency 
of  pain  wlien  the  bowels  have  moved  well.  This  is  a  most  common 
feature  of  clu'onic  ileocecal  appendicitis  or  retrocecal  appendicitis. 
There  are,  however,  occasional  cases  in  which  the  pain  is  less  when 
the  bowels  are  constipated.  In  this  class  of  cases  the  cause  is  as 
follows:  the  appendix  is  adherent  by  the  tip  in  the  pelvis;  the 
loaded  cecum  releases  the  adherent  appendix  and  relieves  the  pain. 
On  taking  a  laxative  and  emptying  the  cecum  the  latter  tends  to 
draw  high  up  in  the  abdomen  and  so  increase  the  pain. 

The  toxic  and  infectious  origin  of  gastric  symptoms  in  diseases 
of  the  appendix  and  gall-bladder  are  more  easily  understood  and 
depend  upon  the  absorption  of  septic  contents,  the  same  as  in  any 
other  source  or  focus  of  infection. 

As  Munsell  has  said,  "It  is  a  group  of  symptoms  and  perhaps 
signs  which  point  so  strongly  to  organic  gastric  or  duodenal  disease 
that  it  is  only  by  the  most  careful  examination  or  by  the  fortunate 
supervention  of  definite  appendicular  symptoms  that  a  correct 
diagnosis  is  possible." 

A  typical  case  of  this  kind  is  as  follows:  Case  II. — A  doctor  in  a 
neighboring  city  has  complained  of  pain  in  the  abdomen  for  eleven 
years.  This  pain  centered  in  the  umbilicus  and  was  of  an  irregular 
nature.  There  was  ah  increase  of  the  pain  after  taking  food  and  an 
accentuation  after  exercise.  During  this  eleven  years  the  pain  has 
intermitted  for  several  months  at  a  time  and  was  usually  restarted  by 
an  overindulgence  in  food  or  an  indulgence  in  alcohol.    He  was  treated 
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for  nervous  indigestion  for  many  years,  and  finally  sought  the  adxice 
of  one  of  the  most  prominent  stomach  men  in  the  country.  A  very 
careful  examination  was  made,  including  roentgen-ray  and  fractional 
gastric  analysis.  The  gastric  analysis  showed  increase  in  the  free 
and  combined  acids.  As  far  as  could  be  learned  the  roentgen-ray 
picture  showed  what  was  thought  to  be  a  gastric  ulcer  on  the  lesser 
curvature.  He  was  put  on  the  Sippy  treatment  and  temporarily 
improved,  and  was  advised  if  the  pain  recurred  to  submit  to  an 
operation. 

In  February,  1921,  the  pain  was  of  unusual  se\'erity,  started  at 
the  umbilicus  and  radiated  toward  jMcBurney's  point.  I  saw  him 
at  this  exceedingly  opportune  time,  during  an  exacerbation  of 
the  symptoms.  His  temperature  was  normal,  his  pulse  slightly 
accelerated  and  there  was  marked  tenderness  and  rigidity  over  the 
epigastrium.  There  was  vomiting  which  contained  no  blood 
and  a  marked  rigidity  and  tenderness  over  McBurney's  point.  On 
pressure  over  McBurney's  point  the  tenderness  was  referred  to  the 
epigastrium.  I  advised  him  to  come  to  the  city,  where  further 
examination  was  made.  Gastric  analysis  showed  hyperacidity. 
Roentgen-rays  revealed  gastric  hypermotility  without  evidence  of 
gastric  or  duodenal  disease,  and  a  long  irregularly  filled  appenilix 
with  its  tip  pointed  toward  the  pylorus.  Fluoroscopically  the 
cecum  was  immobile  and  tender  to  pressure. 

A  diagnosis  of  appendicitis  was  made  and  an  operation  done.  A 
very  long  appendix,  about  nine  inches  in  length,  was  removed  with 
a  stricture  and  adhesions  about  the  middle  and  the  tip  pointing 
toward  the  pylorus.  Postoperative  recovery  was  uneventful  and 
the  patient  has  been  completely  relieved  of  his  symptoms. 

This  is  characteristic  of  a  group  of  cases  in  which  the  occurrence 
of  acute  supervening  symptoms  point  definitely  to  the  diagnosis. 
The  sufferers  from  chronic  appendicular  dyspe])sia  lead  the  lives 
of  invalids  and  have  travelled  the  rounds  from  doctor  to  doctor 
with  the  usual  diagnosis  of  chronic  nervous  indigestion. 

The  comprehensive  diagnosis  and  treatment  of  these  cases  is 
made  much  more  difficult  by  the  frequency  of  associated  true  disease 
of  the  appendix,  gall-bladder  and  stomach.  It  is  probable  that  the 
association  of  these  diseases  is  not  only  clinical  but  more  probably 
pathologic.  According  to  Deaver's  view,  in  which  I  concur,  the 
appendix,  which  is  so  frequently  affected  alone,  so  far  as  patho- 
logic and  clinical  evidence  is  concerned,  is  usually  the  first  offender, 
involving  the  other  organs  by  sepsis,  toxins  or  reflex  nervous  phe- 
nomena. In  many  instances  the  timely  removal  of  the  diseased 
ajjpendix  may  prevent  the  formation  of  gastric  or  duodenal  ulcer. 
The  roentgen-ray  examination,  so  valued  in  the  diagnosis  of  lesions 
of  the  stomach  and  duodenum,  frequently  leaves  us  in  the  lurch 
in  the  diagnosis  of  chronic  appendicular  conditions,  and  is  right 
about  as  often  as  it  is  wrong.     If  the  appendix  is  not  seen  at  all 
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it  is  interpreted  as  being  constricted  so  that  the  barium  meal  cannot 
enter,  or  it  is  said  to  be  retrocecal,  and  according  to  the  views  of 
many  observers,  nearl>'  all  retrocecal  aj^pcndices  are  pathologic, 
and  conversely  an  irregular  filling  defect  may  be  interpreted  as  being 
irregular  fibrous  bands  constructing  the  appendicular  lumen. 

What  is  important  in  these  cases  is  the  tenderness  of  the  filled 
cecum  under  the  fluoroscope  and  the  absence  of  cecal  and  appendicu- 
lar motility.  That  is,  the  seemingly  fixed  immobile  cecum  is  apt 
to  be  the  seat  of  pericecal  adhesions  due  to  infection  of  the  appendix. 
A  fixed  shape  and  anchorage  of  the  appendix  seen  on  several  plates 
at  different  times  is  strongly  suggestive  of  appendicular  change,  as 
the  normal  appendix  changes  its  form  and  j^osition  during  the 
digestion  of  food,  moving  with  the  cecum. 

There  are  some  cases  of  appendicular  or  gall-bladder  d\'spepsia 
simulating  gastric  ulcer  in  which,  due  to  the  reflex  pyloric  s])asm, 
there  may  even  be  a  simulated  roentgen-ray  picture  of  gastric  or 
duodenal  ulcer.  When  there  is  the  slightest  doubt  it  is  wise  to 
have  the  roentgen-ray  examination  ]-epeated  after  a  two-day  or 
three-day  interval.  A  gastric  or  duodenal  lesion  once  shown  on 
the  roentgen-ray  plate  or  once  visualized  on  the  fluoroscope  can 
be  sliown  again  if  it  is  present.  If,  on  the  other  hand,  the  second 
or  third  roentgen-ray  i)lace  fails  to  disclose  the  lesion  it  is  cert;iinly 
not  there.     A  case  of  this  kind  is  rather  interesting: 

Case  III.^ — Male,  aged  thirty-six  years.  Six  months  before  I  saw 
him  he  began  to  have  severe  pains  in  the  epigastrium  accompanied 
by  vomiting.  The  pain  came  on  with  increased  se\'erity  after  taking 
food  and  was  increased  l)y  exercise,  so  that  the  man  was  unfitted 
for  work.  There  was  no  A-omiting  of  blood.  Gastric  analysis 
showed  slight  hyperacidity.  There  was  slight  tenderness  just  to 
the  right  of  the  umbilicus  and  over  the  appendix  region;  no  occult 
blood  in  the  stool.  Wassermann  negative.  Roentgen-ray  examina- 
tion, October  15,  disclosed  a,  filling  defect  in  the  lesser  cm-vature  of 
the  pylorus,  with  pyloric  spasm  and  an  irregularly  filled  appendix. 
Roentgen-ray  diagnosis:  appendicitis  and  gastric  ulcer.  We  were 
not  satisfied  that  the  case  was  truly  one  of  gastric  ulcer,  so  three 
(lays  later  a  second  roentgen  ray  of  the  stomach  was  made,  and 
although  the  spasm  was  i)resent  the  filling  defect  could  not  be  shown. 
Also  at  this  time,  under  the  fluoroscope,  pressure  over  the  cecum 
caused  epigastric  pain  with  an  increased  gastric  peristalsis.  Clini- 
cal diagnosis:  Chronic  a])i)endicitis.  Operation,  October,  1921,  gas- 
oxygen  anesthesia,  right  i)ararectal  incision,  inspection  of  the 
l)ylorus,  gall-bladder  and  duodenum  reveahnl  no  abnormality. 
The  appendix  was  adherent  and  buried  in  the  wall  of  the  cecum, 
ileocecal  in  position;  removed  in  the  usual  way.  Operative  recov- 
ery uneventful.  In  the  two  months  since  ojjeration  the  i)atient 
has  regained  his  normal  weight  and  is  free  from  all  s}'mi)toms. 

That  too  nmch  reliance  nmst  not  be  i)laced  on  a  single  series  of 
roentgen-ray  examinations  is  also  sliown  by  the  following  case: 
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Case  IV. — JNIrs.  T.,  aged  fifty  years,  referred  fi\)ni  a  iieij^liboriiio' 
city  with  a  diagnosis  of  cancer  of  the  stomach.  Slie  liad  always  been 
in  good  health  until  six  months  before,  when  she  began  to  havepains  in 
the  abdomeri,  loss  of  weight  and  vomiting.  She  bronght  roentgen- 
ray  plates  with  her,  which  evidently  showed  a  pyloric  obstruction. 
Examination  disclosed  a  rather  thin,  fairly  well-nonrished  woman. 
In  the  right  side  of  the  abdomen  was  a  tender  mass,  the  size 
of  a  fist,  which  conld  be  moved  from  the  epigastriunj  to  the  right 
iliac  fossa.  We  thought  we  had  to  deal  with  a  movable  kidney. 
Hoentgen-ray  examination  showed  hyperperistalsis  of  the  stomach, 
lender  the  fiuoroscope  the  mass  was  seen  to  be  a  cecum  mol)ile. 
The  irregularly  filled  appendix  was  seen  retrocecal.  The  kidneys 
"\\ere  in  their  normal  place.  Diagnosis:  cecum  mobile  and  chronic 
a])])cndicitis.  Operation,  November,  1921,  gas-oxygen  anesthesia, 
right  jjararectal  incision.  The  cecum  was  found  freely  mova})Ie 
with  the  appendix  adherent  to  its  posterior  surface.  The  appendix 
was  removed  and  the  cecum  anchored.  Postoperative  recoxery 
was  une\entful  and  she  has  been  free  of  her  symptoms  ever  since. 

The  reason  for  the  misreading  of  the  first  series  of  plates  was 
probably  the  position  in  which  they  were  taken,  that  was  fiat  on 
the  back  instead  of  in  the  upright  position,  so  that  the  contour 
of  the  barium  meal  was  due  to  the  i)ressure  of  the  loaded  stomach 
on  the  spinal  column. 

After  a])pendicitis  the  most  frequent  cause  of  ulcer  symptoms 
without  the  presence  of  an  ulcer  is  gall-bladder  inffammation  with 
or  without  stone. 

For  one  who  looks  only  for  the  classic  signs  of  gall-bladder  disease 
—pain,  colic  and  jaundice — many  cases  will  entirely  escape  detec- 
tion and  will  be  consigned  to  that  unknown  land  of  clironic  dys- 
pepsia and  nervous  indigestion.  Long-continued  gastric  indigestion 
in  a  woman  past  forty  years  is  always  more  or  less  suggesti^•e  of 
gall-bladder  disease,  although  the  more  we  see  of  gall-bladder  disease 
the  less  important  is  the  age  factor  and  the  more  cases  we  see  in 
young  individuals.  The  constant  indigestion,  gas  eruptions,  vomit- 
ing at  irregular  intervals  and  constant  epigastric  distress  are  always 
suspicious.  This  epigastric  distress  may  never  reach  the  ])oint  of 
pain,  but  is,  as  frequently,  more  a  fulness  or  sense  of  weight. 

There  are  a  few  cases,  and  one  in  particular  has  come  to  my 
notice,  in  which  the  only  single  symptom  was  backache  located 
between  the  shoulder-blades.  There  was  absolutely  no  indigestion 
and  no  vomiting.  The  only  symptom  she  had  to  suggest  gall- 
bladder disease  was  a  slight  rigidity  of  the  right  side  of  the  epi- 
gastrium with  an  interference  with  deep  inspiration  on  pressure. 
In  this  case  the  roentgen  ray  helped  us  by  showing  eight  very 
small  stones.  Cholecystectomy  was  done  and  the  recovery  was 
uninterrupted,  with  a  comjilete  disappearance  of  the  symptoms. 

Gastric  anah'sis  is  little  help,  as  either  a  hyperacidity  or  a  sub- 
acidity  may  be  present.     A  very  positive  sign  is  the  interference 


210      KANSOHOFF:   obscure   rHROXIC   ABDOMINAL  CONDITIONS 

with  deep  inspiration  when  pressure  is  made  over  the  gall-hljulder 
region.  With  the  patient  flat  on  his  back,  his  knees  flexed,  firm 
l)ressnre  is  made  under  the  right  costal  arcli  and  the  patient  is 
requested  to  take  a  deep  breath.  In  the  presence  of  gall-l)ladder 
inflammation,  even  of  a  minor  degree,  the  breath  is  stopped  with 
a  sharp  catch,  short  of  full  inspiration.  If  this  is  present  on  the 
right  side  and  absent  on  the  left  this  sign  almost  invariably  points 
to  gall-bladder  or  liver  inflammation.  I  have  never  found  the 
so-called  tencler  points  in  the  region  of  the  scapula  or  spine  of  much 
assistance. 

The  roentgen  ray  in  these  cases  as  frequently  leaves  us  in  the 
lurch  as  otherwise,  and  for  the  benefit  of  our  diagnostic  acumen  it 
is  perhaps  just  as  Avell,  as  we  are  forced  occasionally  to  make  a 
diagnosis  on  our  unassisted  powers  of  observation. 

A  rather  interesting  and  not  common  extragastric  lesion  which 
may  closely  simulate  gastric  ulcer  is  epigastric  hernia,  the  rarity 
of  which  is  evidenced  by  Coley's  statistics;  among  3383  cases  of 
hernia  only  3  were  of  the  epigastric  variety.  The  large  ones  are 
very  easy  to  recognize.  Occasionally,  however,  they  are  only  of 
minute  size,  and  only  the  most  careful  palpation  of  the  linea  alba 
above  the  umbilicus  may  disclose  their  existence,  and  then  only 
if  the  examiner  is  on  the  lookout.  These  cases  frequently  have 
excruciating  pain,  closeh'  simulating  that  of  gastric  ulcer.  The 
pain  may  be  of  such  severity  as  to  interfere  with  the  patient's 
activity.  There  may  also  be  periodic  attacks  of  vomiting,  abso- 
lutely independent  of  the  intake  of  food.  They  rarely,  however, 
show  the  emaciation  and  evidences  of  chronic  invalidism  following 
gastric  or  intra-abdominal  disease.  The  lesion  begins  as  a  small 
protrusion  of  subperitoneal  fat  through  a  transverse  slit  in  the 
linea  alba.  In  very  early  cases  there  is  frequently  no  true  sac  but 
simply  a  protrusion  of  subperitoneal  fat.  Moschcowitz  reports  two 
cases  in  which  there  was  not  even  a  protrusion  of  subperitoneal 
fat.  There  was  in  these  cases  merely  a  small  slit  in  the  viscera 
through  which  protruded  a  single  large  vessel.  The  vessel  was  tied 
off  and  the  slit  closed  and  the  pain  in  both  cases  was  relieved.  The 
second  degree  contains  a  true  empty  small  sac  and  a  third  a  small 
piece  of  usually  adherent  omentum.  They  are  rarely  of  sufficient 
size  to  contain  intestine,  though  Gatewood  has  reported  a  case  in 
which  there  was  an  intestinal  strangulation.  It  is,  however,  only 
the  small  epigastric  hernias  which  particidarly  interest  us,  because 
of  the  difficulty  of  diagnosis  and  because  of  the  symptoms  they 
present  out  of  all  projjortion  to  their  size.  The  cause  of  the  symp- 
toms is  probably  the  drag  on  the  parietal  peritoneum,  and  a  very 
frecjucnt  sign  is  the  increase  of  pain  after  exercise.  We  have  had 
several  cases  of  this  kind  in  all  of  which  the  recovery  was  complete 
after  operation. 

Lewisohn,  in  speaking  of  these  cases,  sounds  a  timely  warning, 
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wliich  is  not  to  be  certain,  in  the  presence  of  epigastric  hernia, 
that  the  symptoms  are  entirely  due  to  the  hernia.  In  his  service  at 
Mt.  Sinai  Hospital  he  has  seen  several  cases  in  which  the  symp- 
toms persisted  after  an  o})eration  for  epigastric  hernia  and  in  which 
further  investigation  and  subsequent  operation  disclosed  intra- 
abdcmiinal  lesions. 

We  have  been  speaking  thus  far  of  symptoms  of  gastric  and  duo- 
denal ulcer  which  are  due  to  less  serious  intra-abdominal  lesions. 
The  reverse  side  of  the  picture  is  equally  obvious  and  neither  so 
simple  nor  so  pleasant.  That  is  the  numberless  cases  in  which  an 
appendix  or  gall-bladder  operation  has  been  done  without  relief 
when  the  trouble  is  elsewhere,  as  a  rule,  either  a  pyloric  or  duodenal 
ulcer.  I  venture  to  say  that  all  of  us  have  more  than  once  made 
this  mistake  and  have  still  more  frequently  done  so  without  having 
had  the  opportunity  of  knowing  it— this  because  of  the  frailty  of 
human  nature,  and  patients  are  prone  to  seek  elsewhere  when  an 
unsuccessful  operation  has  left  them  unbenefited.  It  is  only  by 
the  most  painstaking  care  and  the  weighing  of  every  scintilla  of 
diagnostic  evidence  that  we  can  avoid  making  these  diagnostic 
errors,  and  when  our  diagnostic  means  fail  then  and  then  only  should 
we  make  a  so-called  exploratory  laparotomy. 

One  of  the  most  important  factors  in  the  diagnosis  of  all  chronic 
cases,  abdominal  or  otherwise,  is  the  search  for  sy})hilis.  This  has 
been  particularly  brought  to  my  attention  by  the  occurrence  of 
several  distressing  experiences.  There  is  no  symptom-complex  of 
any  intra-abdominal  disease  which  cannot  be  simulated  by  syphilis. 
In  a  recent  communication  Salzer  has  reviewed  the  records  of  150 
consecutive  pri\'ate  patients  who  presented  themseh'es  foi-  exami- 
nation for  chronic  conditions.  As  a  matter  of  routine  a  Wassermann 
was  taken  in  every  one  of  these  individuals.  These  cases  were  in 
no  wise  ^''enereal  cases  but  represented  the  ordinary  run  of  cases 
which  seek  the  assistance  of  the  internist  for  chronic  conditions. 
Of  these  150  cases  24  showed  a  positive  Wassermann,  and  of  these 
24  cases  only  5  gave  a  definite  history  of  syphilitic  infection.  Of 
these  24  cases  6  had  undergone  abdominal  operations,  from  which 
they  had  been  absolutely  uiu'clieved  of  their  symptoms.  Of  these 
G  all  had  had  appendix  operations  in  addition  to  one  kidney  opera- 
tion, two  ovarian  operations  and  1  in  which  three  distinct  operations 
had  been  done  for  abdominal  adhesions,  besides  numerous  sacrifices 
of  teeth  and  tonsils.  It  is  only  of  late  years  that  w^e  have  come  to 
appreciate  the  protean  as])ects  of  congenital  syphilis.  The  oppor- 
tunity of  examining  a  large  nund)er  of  men  in  the  arni\'  undoubtedly 
threw  a  great  light  on  this  subject.  What  is  imj^ortant  to  bear  in 
mind  is  that  congenital  s\philis  may  exist  without  any  of  the 
so-called  stigmata  for  which  we  have  been  taught  to  seek,  and 
undoubtedly  many  of  these  cases  with  obscure  abdominal  symp- 
toms are  of  congenital  origin. 

Several  experiences  of  my  own  have  led  me  to  the  taking  t)f 
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Wassermaiiiis  in  all  clu-onic  alidoniiual  conditions.     Three  of  these 
cases  are  of  particular  interest. 

Case  V.— Female,  aged  thirty-two  years,  lias  been  troubled  for 
years  with  frequent  gastrin-  disturbances— pain  after  eating,  flatu- 
lence, tenderness  in  the  epigastrium  and  hyperacidity.  Roentgen- 
ray  examination  was  entirely  negative  exce])t  for  a  slight  increase 
in  tenderness  over  the  cecum  and  the  fact  that  the  apjiendix  could 
not  be  shown.  She  was  seen  in  consultation  with  a  reliable  internist 
who  made  the  diagnosis  of  appendicular  dyspepsia  and  advised 
operation.  Through  a  long  pararectal  incision,  under  gas-oxygen 
anesthesia,  the  entire  abdomen  was  explored  and  nothing  abnormal 
was  found  except  a  slightly  inflamed  retrocecal  appendix,  of  normal 
size,  without  adhesions.  The  appendix  was  removcfl  in  the  usual 
way  and  the  abdomen  closed  without  drainage.  Postoperative 
recovery  was  uneventful,  and  for  some  time,  as  is  very  often  the 
case,  the  symptoms  were  entirely  relieved,  only  to  recur  with 
increased  severity'.  Some  months  later  a  blood  examination  was 
made  and  a  4-i)lus  Wassermann  was  found.  The  history  taken 
with  this  lead  pointed  definitely  to  congenital  infection.  Treat- 
ment improved  the  condition  and  entirely  relieved  her  abdominal 
and  gastric  symptoms. 

Case  VI. —This  case  represents  a  class  of  parasyphilitic  diseases 
with  a  definite  symptom-complex  of  cholecystitis.  The  man  when 
first  seen  had  been  suffering  for  tlir<je  years  with  ol)scure  symptoms 
of  indigestion,  with  infrequent  attacks  of  nausea  and  vomiting. 
There  was  no  history  of  definite  gall-stone  colic.  There  was,  how- 
ever, a  marked  tenderness  over  the  gall-bladder,  which  was  some- 
what distended  and  interference  with  inspiration  on  dee})  pressure. 
Roentgen-ray  examination  was  negative  exce])t  of  a  ])rolapsed  and 
dilated  stomach.  Constipation  had  been  marked  for  several  years, 
(iastric  analysis  showed  nothing  unusual.  ^larch  2-'),  1917,  incision 
over  the  gall-bladder  region  revealed  a  distended  gall-bladder  with- 
out any  adhesions.  Normal  pylorus  and  duodenum.  The  appendix 
was  slightly  adherent  but  otherwise  normal.  The  ai)pendix  was 
removed  and  the  gall-bladder  drained.  rostoi)erati\'e  recovery  was 
uneventful.  This  man  was  not  relie^■ed  of  his  symptoms  in  any 
way.  Three  years  later  he  was  seen  by  an  internist,  ha\'ing  passed 
out  of  my  hands.  A  Wassermann  was  tak<'n,  which  was  foinid  to 
be  i)ositivc.  Antisy])hilitic  treatment  was  instituted  and  recovery 
from  his  gastrointestinal  symptoms  was  ])rompt. 

That  a  typical  picture  of  gastric  or  duodenal  ulcer  can  be  simu- 
lated by  syphilis  is  well  known.  This  may  either  l)e  due  to  a  true 
gumma  of  the  stomach,  demonstrable  sy])hilitic  lesions  in  extra- 
gastric  organs  or  by  ])ro(lucing  changes  in  the  central  and  sym- 
pathetic nervous  systems.  Kusterman  has  rej)orte(l  a  series  of  2;-) 
cases  and  Smitties  a  scries  of  21  cases,  all  presented  on  clinical, 
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roentgen-ray  and  serologic  studies.  Tlu>  syni])t()nis  are  tyi)i{-al  of 
gastric  or  duodenal  ulcer,  including  i)aiii,  loss  of  weight,  vomiting 
and  liematemesis.  If  a  syphilitic  history  is  obtainable  a  lead  to  a 
diagnosis  is  easily  established ;  but  even  in  the  absence  of  a  history 
a  Wassermann  is  essential.  If  the  \Yasserinann  is  negative  and  the 
history,  nevertheless,  })oints  to  s\'])hilis  a  provocative  salvarsan 
injection  should  be  made  and  another  Wassermann  taken.  These 
cases  are,  as  a  rule,  diagnosticated  and  treated  by  the  internist,  and 
rarely  fall  into  the  hands  of  the  surgeon.  I  venture  to  say  that  if 
the  routine  taking  of  Wassermanns  were  done  a  large  number  of 
gastric  operations  would  be  found  unnecessary.  The  case  which 
follows  is  what  I  consider  a  classic  case  of  syphilis  with  symptoms 
of  gastric  ulcer: 

Case  ^TL— W.  M.,  aged  thirty-nine  years,  service  of  Dr.  Morris, 
Cincinnati  General  Hospital,  admitted  November  23,  1921,  com- 
plain of  pain  in  the  stomach  and  loss  of  weight,  the  pains  in  the 
stomach  having  been  more  or  less  constant  and  relieved  by  the  intake 
of  food.  During  the  last  attack  he  vomited  blood.  The  general 
history  is  not  germane  to  the  case,  except  marked  tenderness  in  the 
ei)igastriuin.  No  tumor  mass  to  be  felt.  Wassermann  4-plus 
positive.  Roentgen  ray  shows  nothing  abnormal  except  marked 
gastric  hypermotility.  Gastric  analysis:  free  acid,  35;  combined, 
14;  total,  49.  Stool,  occult  blood.  In  view  of  the  positive  Wasser- 
mann and  history  of  syphilis,  sah'arsan  and  mercury  treatment 
were  instituted  and  rapid  improvement  made.  He  was  discharged 
in  a  month  from  the  date  of  admission  free  from  pain  and  eating 
house  diet,  apparently  cured. 

Now  just  a  word  on  tlie  reverse  side  of  this  s^']:)hilis  question:  A 
positive  Wassermann  and  a  positive  history  of  syphilis  do  not 
necessarily  mean  that  the  symptoms  complained  of  are  necessarily 
syphilitic.  This  is  particularly  important  when  malignant  disease, 
particularly  of  the  mucous  membranes,  is  suspected.  This  is  all 
the  more  misleading  since  cancer,  ])articularly  of  the  mucous  mem- 
brane, is  not  infrequently  engrafted  on  a  previous  syphilitic  basis. 
If  sjT^hilitic  treatment  is  instituted  in  these  cases,  not  only  is  valu- 
able time  lost,  but  the  cancerous  lesion  is  frequently  relighted  to 
renewed  activity  by  the  administration  of  salvarsan. 

Conclusions.  1.  Many  cases  of  clinical  gastric  and  duodenal 
ulcers  are  due  to  extragastric  intra-abdominal  lesions. 

2.  A  single  series  of  roentgen-ray  plates  is  frequently  misleading, 
and  if  there  is  the  slightest  doubt  a  comi)lete  reexamination  is 
essential. 

3.  In  the  successful  treatment  of  chronic  abdominal  disease  an 
exact  diagnosis  is  essential,  and  except  as  a  last  resort,  so-called 
exploratory  operation  should  not  be  made. 

4.  In  all  cases  of  chronic  abdominal  diseases  a  diligent  search 
for  syphilis  should  be  made  before  any  ojjcration  is  done. 
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THE  DIAGNOSIS  OF  SPLEEN  FUNCTION. 
By  Morris  H.  Kahn,  M.A.,  M.D., 

XEW    YORK. 

Introduction.  Tlie  functional  activity  of  various  organs  in  the 
body  has  recei\ecl  ample  study  both  clinically  and  experimentally. 
Where  the  organs  are  accessible  either  by  means  of  their  physiologic 
effects,  especially  where  they  produce  an  obtainable  secretion,  chem- 
ical tests  have  been  developed.  In  the  case  of  the  organs  of  internal 
secretion,  their  functions  are  becoming  better  understood  and  tests 
for  these  are  now  a^■ailable.  As  the  spleen  has  no  external  secretion 
and  no  known  internal  secretion  the  results  of  its  actions  cannot 
be  studied  directly. 

Tests  of  the  functional  acti^'ity  of  the  spleen  are  in  a  compara- 
tively undeveloped  state.  There  are  essential  difficulties  which 
this  organ  presents  in  the  study  of  its  physiology.  This  is  espe- 
cially the  case  because  the  spleen  is  part  of  a  system.  It  is  part 
of  the  lymphatic  system  of  the  body,  and  its  function  is  supple- 
mented by  the  lymphatic  glands,  while  it  may  compensate  to  a 
degree  for  their  various  activities  or  deficiencies. 

In  considering  the  functional  diagnosis  of  the  spleen,  therefore, 
it  must  be  kept  in  mind  that  the  organ  is  essentially  a  lymphatic 
structure.  Its  function  is  related  not  alone  to  that,  but  also  to  the 
function  of  the  blood  and  blood-forming  organs  and  to  the  liver; 
its  roles  in  immunity  and  infection,  in  the  metabolism  of  iron  and 
in  its  relation  to  special  blood  diseases,  have  become  subjects  of 
considerable  study  in  recent  years. 

The  spleen  function  would  naturally  vary  in  dift'erent  individuals, 
depending  upon  the  rapidity  of  a  disease  process  in  the  spleen,  the 
acuteness  of  the  disturbance  of  its  function  and  the  compensatory 
functioning  of  the  rest  of  the  lymphoid  and  hemopoietic  systems. 

Structure  of  the  Spleen.  The  histologic  details  of  the  spleen  are 
important  as  an  indication  of  its  function.  The  splenic  artery 
subdivides  as  it  enters  the  hilus  of  the  spleen  into  numerous  branches. 
These  carry  with  them  a  covering  of  the  capsular  connective  tissue, 
di\iding  the  spleen  by  trabecultv.  Each  branch  supplies  a  section 
of  the  spleen  and  the  final  sulxlivisions  terminate  in  minute  capil- 
laries. Immediately  upon  emerging  from  the  connective  tissue 
the  arterioles  give  oft'  minute  branches  which  end  abruptly  and  are 
surrounded  l)y  a  more  or  less  compact  mass  of  lymphocytic  cells 
called  the  lymph  follicle  or  Malpighian  body.  These  seem  to 
be  held  together  by  a  fine  network  emneshing  them,  which  in  its 
turn  is  connected  with  trabecular  connective  tissue  and  a  few 
elastic  fibers  around  the  <apillar\-.  This  region  is  called  the  white 
pulp  of^the  spleen. 
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After  the  follicular  capillaries  are  given  off,  the  central  artery, 
leaving  the  follicle,  becomes  narrower  and  enters  the  red  ])ulp  as 
an  arteriole,  or  modified  capillary,  with  characteristic  three  coats. 
These  arterioles  are  called  pulp  arteries.  They  have  a  constant 
diameter  of  6  to  8  ^u  and  are  characterized  by  distinct  thickness  of 
the  wall  and  a  layer  of  endothelium  with  long  nuclei  which  some- 
times project  into  the  lumen,  which  is  filled  with  red  blood  cells. 
This  arteriole  breaks  into  a  minute  brush  of  terminal  vessels,  the 
so-called  penicilli  of  Ruysch.  These  end  in  the  spleen  sinuses  or 
lose  themselves  in  the  reticulum  of  the  spleen  pulp.  The  spleen 
sinuses  are  a  dense  plexus  of  capillary  spaces,  each  varying  from  10 
to  40  IX  in  diameter.  On  one  side  they  are  in  contact  with  the 
arterial  capillaries  and  on  the  other  with  the  veins.  The  assumption 
is  that  the  blood  entering  the  pulp  from  the  arterial  side  must 
pass  through  the  spleen  sinuses  to  be  led  off  through  the  veins. 
The  walls  of  the  sinuses  contain  stomata  which  permit  this 
transmigration. 

The  veins  are  in  direct  contact  with  the  stomata  of  the  sinuses. 
They  possess  only  an  endothelial  coat  and  some  fine  fibrillar  con- 
nective tissue.  These  veins  pass  through  the  trabecuhe  and  join 
to  form  the  splenic  vein  at  the  hilus. 

The  capillaries  of  the  spleen,  therefore,  are  either  in  contact  with 
the  sinuses  which  in  turn  are  connected  with  the  veins  or  end  directly 
in  the  pulp  in  contact  with  the  pulp  cells.  Injection  methods  cor- 
roborate this,  in  that  the  coloring  matter  finds  its  way  through  the 
vessels  and  in  places  also  through  unwalled  spaces. 

Most  authors  believe  that  there  are  no  intraparenchymatous 
lymph  channels,  but  that  these  occur  only  under  the  serous  coat  of 
the  capsule  of  the  spleen. 

Hemolsmiph  Glands  and  Accessory  Spleens.  The  hemolymph 
glands  are  a  special  type  of  structure  closely  related  to  the  spleen. 
They  are  more  frequent  in  the  embryo  and  may  be  considered  as 
embryonic  remains.  After  splenectomy  they  increase  in  size,  con- 
taining many  large  red  blood  cells  free  in  the  meshes  of  the  reticu- 
lum and  filling  up  the  hTiiph  channels  between  the  follicles. 

They  occur  in  the  sheep  and  only  inconstantly  in  other  animals. 
They  are  found  in  the  human  l)ody  placed  in  the  retroperitoneal 
fat  and  in  the  prevertebral  region  of  the  neck. 

The  hemolymph  glands  are  not  related  to  the  lymphatic  vessels, 
but  are  interposed  in  the  circulatory  system.  The  artery  entering 
it  carries  with  it  trabecula?  from  the  capsule,  which  it  leaves  finally 
as  an  independent  capillary,  while  the  trabecular  system  is  con- 
nected with  the  reticulum.  Here,  also,  there  occur  lymph  follicles. 
The  capillaries  are  of  similar  structure  to  those  of  the  spleen  with 
prominent  endothelial  nuclei  and  thick  adventitia.  The  venous 
capillaries  terminate  either  in  the  lacunar  spaces  (venous  blood 
sinuses)  or  open  free  into  the  lymphoid  tissue.  The  venous  lacuna? 
are  filled  with  red  blood  cells  which  give  the  color  to  the  glands. 
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The  blood  must  necessarily  pass  into  these  spaces  or  into  the 
lymphoid  tissue  before  being  taken  u\)  by  the  veins. 

The  red  blood  cells  of  the  hemolymph  glands  are  detained  in  the 
lymphoid  tissue  and  the  network  to  undergo  phagocytic  absorption. 
Hoth  the  anatomical  structure  and  cytologic  changes  indicate  a 
close  functional  resemblance  to  the  spleen.  The  hemolymph  glands 
permit  of  l^etter  study  of  the  destructive  changes  of  the  blood  than 
the  spleen  itself.  They  show  migration  of  the  red  blood  cells  into 
the  red  pnlp  more  clearly  than  the  spleen  and  in  that  way  assist 
the  study  of  the  spleen  function.  A  supernumerary  spleen  or 
hemolymph  glands  may  enlarge  and  assume  the  pathologic  function 
of  the  spleen^ 

Accessory  spleens  occiu*  more  frecjuently  in  south  Europeans 
than  in  north  Europeans  because  of  the  greater  freriuency  of  tropical 
diseases.  They  also  occur  after  splenectomy  and  hemolytic 
jaundice.  This  organ  is  analogous  to  liypertrophy  of  the  remainder 
of  a  partialh'  extirpated  spleen. 

Cellular  Structure  of  the  Parenchyma  of  the  Spleen,  In  the  red 
pulp  the  connective-tissue  fibers  and  the  other  connective-tissue 
elements  form  a  thick  network.  In  the  meshes  of  this  network  lie 
the  parenchyma  of  the  si)leen  and  the  sinus  spaces.  The  cellular 
elements  of  the  reticulum  are  distinct  macrophages. 

Von  Ebner-  distinguishes  the  varieties  of  pulp  cells  according  to 
their  morphology  without  reference  to  their  origin,  as:  (1)  Small 
mononuclear  lymphocytes;  (2)  mononuclear,  polymorphonuclear 
and  multinuclear  leukocytes;  Co)  nucleated  red  blood  cells;  (4) 
adult  red  blood  cells;  (5)  large  cells  inclosing  red  blood  cells  or 
j)igment  granules  (phagocytes);  (6)  free  pigment  granules;  (7) 
giant  cells  with  polylobular  nuclei  (megacaryocytes)  occurring  only 
in  young  animals;  and  (8)  l)lood  })latelets. 

The  leukocytes  (2)  are  in  the  majority.  The  lymphocytes  (1) 
are  next  and  the  phagocytes  (5)  are  next. 

In  the  embryo  the  spleen  tissue  is  mainly  white  pidp  surrounding 
the  trabecul^e  and  vessels.  This  reduces  with  age,  and  in  the  adult 
the  si)leen  consists  mainly  of  red  |)ul]).  The  spleen  follicles  resemble 
lymph  nodes  in  structure  with  a  central  zone  of  large  lymphocytes 
showing  mitosis.  The  ])eri})liery  of  the  follicle  consists  of  small 
!yn)phocytes  and  areas  of  lymph  tissue  radiating  into  the  red  pulp 
and  also  large  monojuiclear  leukocytes  (pulp  cells  or  splenocytes). 
The  lymphocytes  of  the  Malpighian  bodies  may  be  inactive  or 
may  assume  an  active  role  as  macrophages;  in  the  latter  capacity 
they  may  absorb  proto])lasm,  red  blood  cell  granules  or  the  remains 
of  other  leukocytes.  They  also  occur  in  many  lymph  glands  and 
in  bone-marrow. 

(iramdatcd  leukocytes  (myeloid  reaction)  are  frequent  in  the 
I'cd  pulp  under  normal  conditions  and  t<^  a  less  degree  in  the  Malpi- 
ghian bodies.     Eosinoi)hilic  leuk(»cytes  are  also  abundant  wherever 
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there  is  iiiucli  red-cell  destruction.     These  facts  speak  for  the  niono- 
phyletic  theory  of  the  origin  of  blood  cells. 

INIost  hematologists,  however,  subscribe  to  the  heteroijlastic 
theory  of  the  formation  of  granular  cells.  They  agree  that  eosino- 
philic polymorphonuclear  leukocytes  develop  chiefly  from  undiffer- 
entiated mononuclear  cells  within  the  bone-marrow  and  in  smaller 
numbers  within  certain  special  tissues  of  the  organism,  particularly 
lymphoid  tissues.  Whether  this  development  is  a  direct  transforma- 
tion from  lymphocytes  or  is  the  result  of  maturation  from  metas- 
tic  bone-marrow  tissue  is  undecided.  There  is  no  conclusive  evi- 
dence in  favor  of  the  theory  of  direct  transformation  of  neutrophilic 
polymorphonuclears  into  eosinophils  either  in  the  blood  stream  or 
in  the  general  tissues.^ 

The  presence  of  nucleated  red  blood  cells  (erythroblasts)  in  the 
bone-marrow  as  well  as  in  the  spleen  tends  to  establish  the  latter 
as  an  erythropoietic  organ.  There  is  an  increase  in  nucleated  red 
blood  cells  in  the  spleen  in  various  types  of  anemia  and  infectious 
diseases.     This  occurs  together  with  an  increase  in  myeloid  reaction. 

Red  blood  cells  that  are  brought  by  the  splenic  vessels  and  have 
entered  the  pulp  may  be  absorbed  by  erytlirophages  or  destroyed 
and  hemolyzed  in  the  pulp,  or  may  return  to  the  circulation.  The 
erytlirophages  are  large  pigment-containing  cells  in  the  spleen,  the 
pigment  being  derived  from  the  breaking  down  of  red  cells  in  the 
parenchyma.  Megacaryocytes  in  the  spleen  occur  in  many  animals, 
but  only  in  young  human  beings.  They  seem  to  have  a  relation  to 
blood  platelets,  occurring  often  after  bleeding  and  in  the  region  of 
the  Malpighian  bodies.  Little  is  known  of  their  relation  to  human 
pathology. 

To  sum  up,  the  parenchyma  of  the  spleen  consists  of  a  mass  of 
cells.  It  is  possible  that  the  Malpighian  follicles  are  the  physio- 
logic place  of  origin  of  the  functionating  cells  produced  in  the 
spleen.  It  is  asserted  that  the  different  regions  of  the  spleen  ha^'e 
different  functions. 

This  is  supported  by  the  fact  that  exposure  of  rats  to  the  roentgen- 
ray  first  destroys  the  cells  of  the  follicles  and  the  pulp  elements  remain 
unchanged  until  after  much  longer  exposure.  The  different  reac- 
tion of  pulp  and  follicle  in  the  leukemias  also  supports  this  theory. 
In  myeloid  leukemia  the  pulp  shows  hypertrophy,  whereas  in  the 
lym])hatic  form  the  follicle  shows  hypertrophy. 

The  Fate  of  Injected  Foreign  Bodies.  In  the  white  pulp  of  the 
spleen  one  finds  red  blood  cells  lying  among  the  lymphocytes. 
These  show  that  the  arterial  capillaries  open  upon  the  spleen  pulp. 
However,  the  other  belief  is  that  these  cells  as  well  as  the  leukocytes 
of  the  spleen  pulp  were  formed  there.  Both  leukocytes  and  red 
blood  cells  are  known  to  pass  through  the  wall  of  the  capillaries 
by  means  of  diapedesis. 

Experimental  intravenous  injections  of  India  ink,  cinnabar  pig- 
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ments  and  chicken  red  blood  cells  were  made  into  dogs.  Five 
minutes  after,  the  dogs  were  killed  and  the  foi-eign  body  was  not 
found  in  the  sinuses  of  the  spleen  but  in  the  parenchyma  and 
especially  in  the  peripheral  zone  of  the  Malpighian  body.  This 
implies  that  the  India  ink  travels  by  way  of  the  follicle  capillaries 
into  the  red  pulp.  A  small  lodgment  of  transfused  chicken  red 
blood  cells  was  found  among  the  many  red  blood  cells  of  the  paren- 
chyma and  relatively  few  in  the  sinus  spaces.  Most  of  all  the 
foreign  red  blood  cells  occurred  in  the  periphery  of  the  follicles  and 
in  the  meshes  of  the  reticulum  between  the  lymph  cells.  This 
shows  that  the  foreign  red  blood  cells  entered  the  parenchyma 
through  the  open  ends  of  the  arterial  capillaries.  After  that  the 
cells  might  return  by  way  of  the  spleen  sinuses.^ 

Venous  Stasis  in  the  Spleen.  Venous  stasis  in  the  spleen  is  another 
means  of  analyzing  the  function  of  its  sinus  spaces.  After  experi- 
mental ligation  of  the  splenic  veins  there  is  a  distinct  exudation  of 
red  blood  cells  into  the  spleen  sinuses  and  pulp.  In  an  earlier 
stage  only  the  sinuses  fill  with  the  red  blood  cells,  whereas  the  pulp 
or  parenchyma  shows  only  edema.  In  from  two  to  twelve  hours 
the  red  blood  cells  absorb  first  from  the  parenchyma,  whereas  the 
congestion  of  the  sinus  spaces  remains  for  a  long  time  and  the 
pigment  content  after  such  an  experiment  is  no  greater  than  normal.^ 
It  may  be  that  the  red  blood  cells  gather  in  the  spleen  sinuses  to 
return  unchanged  to  the  circulation.^  ^  This  is  contradicted  however 
by  the  following  experiments. 

Ligation  of  the  splenic  veins  in  dogs  gives  an  increase  of  venous 
pressure.  Electrical  stimulation  of  the  efl'erent  nerves  of  the  spleen 
increases  the  venous  l)lood-pressm'e  still  further.  If  the  nerves 
are,  however,  cut  infarction  of  the  spleen  takes  place  within  twenty- 
four  hours.  These  experiments  show  that  red  blood  cells  which 
have  exuded  and  lodged  in  the  parenchyma  of  the  spleen  after  ven- 
ous stasis  find  great  difficulty  to  return  into  the  general  circulation.^ 

Another  belief  opposes  this  view  of  the  direct  transmigration  of 
red  blood  cells  from  the  sinus  into  the  parenchyma.  According  to 
this  the  stasis  of  the  sinus  produces  edema  of  the  parenchyma, 
and  the  edema  prevents  the  invasion  of  the  parenchyma  by  formed 
elements;  the  stasis  of  the  sinus  also  hinders  the  circulation  in  the 
arterial  capillaries  and  forces  the  blood  from  the  capillary  toward 
the  parenchyma.^ 

Methods  Available  for  the  Study  of  Spleen  Function.  The  following 
methods  have  been  utilized  for  the  study  of  the  various  functions 
of  the  spleen: 

1.  Cytologic  analyses  of  the  l)lood. 

2.  Chemical  analyses  of  the  blood. 

3.  Resistance  of  the  red  blood  cells. 

4.  Relation  of  hemoglobin  to  hematin  and  biliary  pigments. 

5.  Relation  of  the  spleen  to  iron  metabolism. 
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6.  Efl'ects  of  splenectomy. 

7.  Effects  of  spleen  feeding. 

8.  Effects  of  roentgen  rays. 

9.  Clinical  signs  of  functional  disturbance  of  the  spleen. 
Cytulugic  Analyses  of  the  Bhod.     From  the  c\'tologic  analyses  of 

the  peripheral  blood  the  condition  of  blood  formation  and  blood 
destruction  can  be  told  only  in  extreme  cases. 

jNIegalocytes  are  considered  young  red  l)lood  cells  prematurely 
emitted  into  the  circulation,  as  after  severe  hemorrhage.  Grawitz 
considers  these  cells  the  degenerative  forms,  their  size  being  due 
to  imbibition  of  water.^" 

Eppinger  considers  microcytes  also  newly  formed  cells,  but 
Biernacki  considers  their  form  due  to  deficient  blood  plasma. ^^ 

Poikilocytes  are  degenerating  cells;  the  megaloblasts,  mitotic 
figures  and  erythroblasts  indicate  bone-marrow  stimulation.  Poly- 
chromatophilia  indicates  aging  of  the  red  blood  cells.  Basophilic 
stippling,  according  to  Grawitz  and  Naegeli,  is  a  sign  of  degenera- 
tive changes.^-  Others  believe  that  the  stippling  is  a  caryolytic 
phenomenon  and  the  cells  are  analogous  to  the  nucleated  reds, 
indicating  an  excessive  production  and  output  of  red  blood  cells. 
These  have  the  same  resistance  to  hypotonic  solution  as  normal 
cells.  A  granulofilamentous  substance  occurs  in  red  blood  cells  as 
a  postvital  phenomenon. ^^  High  color-index  occurs  in  pernicious 
anemia  and  usually  indicates  an  accelerated  regenerative  function 
of  the  bone-marrow. 

The  Dualistic  and  Monophyletic  Theories.  It  is  generally  believed 
that  the  white  l)lood  corpuscles  of  mammals  come  from  two  distinct 
sources,  the  lymphocytes  and  mononuclears  from  the  spleen  and 
hTuphatic  glands  and  the  granular  leukocytes  from  the  bone- 
marrow.  Ehrlich  was  probably  the  first  to  bring  into  prominence 
this  dualistic  theory .^^ 

French  writers  particularly,  on  the  other  hand,  support  the 
monophyletic  theory  of  the  genealogy  of  blood  cells  from  a  single 
t^-pe.^*    Rieux  describes  three  phases  of  cellular  development:^^ 

1.  A  process  of  specific  differentiation.  This  is  fundamental. 
The  primary  embryonal  mesenchAfinatous  cells  out  of  which  the 
blood  is  developed  are  totally  undifferentiated.  By  differentiation 
the  mother  cell  gives  rise  to  three  main  forms  of  blood  cells: 

(a)  Erythroblast,  which  is  the  head  of  the  hemoglobin  series. 

(b)  Myeloblast  or  leukoblast,  which  heads  the  myeloid  series. 

(c)  Ljmiphoblast,  which  gives  rise  to  the  lymphoid  series. 

2.  A  process  of  proliferation  and  multiplication  by  karyokinesis. 

3.  A  process  of  maturation  and  of  aging  by  ontogenesis,  which  is 
common  to  all  blood  cells  and  is  the  natural  consequence  of  their 
fundamental  quality  as  they  are  mobile  and  migratory  cells. 

The  nucleus  and  the  protoplasm  both  partake  of  these  processes. 
As  the  nucleus  is  spherical  in  the  young  cells,  with  a  tendency  toward 
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polymorphism  as  it  grows  older,  it  may  show  pyknotic  degeneration 
and  expulsion  as  in  the  red  blood  cells.  The  protoplasm  which 
is  very  fine  in  the  young  cells  becomes  coarser  and  takes  on  acid- 
staining  properties  as  it  grows  older.  These  facts  can  conveniently 
be  schematized  in  the  following  genealogical  tree: 

Hemocytoblast  or  lymphoidocyte 


Secondary 
erj'throblast 

i 
Myeloblast 

T 

Basophil 

crvthroblast 
1 

T 

Promyelocyte 

1 

1 

i 
Polvchromatophil 
■    1 

1 

i 
Myelocyte 
1 

1 

i 
Orthochromatophil 

1 

1 

i 
Metamyelocyte 

1 

1 

i 
Normal 

i 
Granulated 

er>i;hroc>'te 

polynuclear 

i 

Lj-mphoblast 

I  1 


i 

Lymphocyte 


i 
Large  mononuclear 


Large  lymphocyte     Transition  cell 


—  I  —  |— *  Specific  differentiation  — ll~~li' 
>  Maturation  or  aging 


Proliferation 


Thus,  then,  the  differentiation  of  these  primary  cells  once  estab- 
lished and  their  proliferation  observed  the  daughter  cells  present 
cytologic  characteristics,  fixed  and  specific,  by  which  we  can  tell 
the  type  and  age  of  the  blood  cells. 

The  two  theories  of  the  significance  of  mononuclear  leukocytes 
are:  (1)  That  they  are  an  earlier  stage  of  granular  leukocytes 
and  (2)  that  they  are  a  form  of  lymphocytes. 

Normet,  after  much  experimentation,  concluded  that  the  mono- 
nuclear leukocyte  is  capable  of  directly  or  indirectly  producing  an 
eosinophil  cell  and  even  red  blood  cells,  and  that  it  is  the  cell  of 
origin  of  all  the  blood  cells.'*^ 

The  white  l)lood  cell  is  the  most  primitive,  derived  from  the  mesen- 
chyme cell.  The  earliest  blood  cell  discovered  in  the  fetus  is  the 
white,  and  the  red  cells  are  probably  derived  from  the  white  cells. 
The  earliest  heart  was  possibly  a  Ij-mphatic  heart,  circulating  white 
blood,  which  merged  later  with  the  venous  heart,  leaving  among 
other  evidence  the  lymphatic  connection  of  the  thoracic  duct  with 
the  ^■enous  system.  Animals  which  have  only  one  kind  of  blood 
have  white  blood.  The  fetal  blood  cell  is  produced  by  the  lymphoid 
and  adenoid  structures  of  the  body,  including  the  liver  and  spleen. 
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Classification  of  Spleen  Functions. 

1.  Blood  formation. 

2.  Blood  destruction. 

3.  Role  in  iron  metabolism. 

4.  Regulating  influence  on  blood-producing  organs. 

5.  Function  concerned  ^vith  digestion. 

6.  Cholesterinogenic  function. 

7.  Internal  secretion  of  the  spleen. 

8.  Detoxicating  function. 

Blood  Formation.  There  is  no  doubt  that  the  spleen  is  a  leuko- 
poietic  organ.  The  studies  of  the  venous  blood  of  the  spleen  and 
especially  its  white-blood-cell  content  lend  support  to  our  knowl- 
edge of  its  blood-forming  function.'^  The  venous  blood  of  the 
spleen  shows  many  more  (seventy  times  as  many)  white  blood 
cells  than  the  splenic  artery  and  many  more  than  the  vein  of  an\' 
other  organ  of  the  body.^^  This  abundance  of  white  blood  cells 
occurs  especially  a  short  time  after  a  meal.  The  number  of  poly- 
nuclears  is  greater  in  the  splenic  vein  than  in  the  artery,  whereas 
a  larger  number  of  mononuclear  cells  are  brought  by  the  artery." 

Ehrlich  obtained  definite  data  of  the  influence  of  splenectomy  on 
the  white  blood  cells.  He  concluded  that  the  spleen  of  the  guinea- 
pig  plays  a  subordinate  role  in  the  production  of  white  blood  cells.-'^ 
Its  absence  is  compensated  for  by  the  function  of  the  lym])h  glands. 
The  characteristic  change  is  an  increase  of  eosinophil  cells  the 
second  year  after  splenectomy,  and  lymphocytosis  during  the  first 
year.  Audibert  and  ^'allet,-^  Port,-  and  the  recent  work  of  Dubois'-'* 
accord  with  these  results,  as  also  do  the  findings  of  Xoguchi'-'^  and 
Bayer'-'  in  a  case  of  splenectomy  in  man. 

The  focus  of  origin  of  the  lymphocytes  is  the  spleen  follicle. 
They  circulate  from  here  tlirough  the  red  pulp  together  with  the 
blood.  The  presence  of  myelocytes  in  the  spleen  suggests  the  pos- 
sibility of  their  origin  there;  if  not  normally,  under  pathologic 
conditions. 

Blood  platelets  are  not  present  physiologically  in  the  liver, 
lymph  glands  or  bone-marrow,  but  they  are  in  the  blood  channels 
of  the  spleen.  Following  splenectomy  a  remarkable  increase  of 
these  elements  takes  place  in  those  organs.  This  speaks  for  the 
seat  of  normal  production  in  the  spleen,  a  function  which  the  organs 
take  on  vicariously.-^  There  has  been  found  a  transitory  but  dis- 
tinct increase  in  the  blood  platelets  in  the  circulation  following 
splenectomy. 

In  certain  conditions,  after  many  infectious  diseases,  in  anemia 
and  in  some  other  pathologic  conditions,  changes  take  place  in  the 
spleen  pulp  and  in  the  interfollicular  regions  that  resemble  mye- 
logenous leukemia.  Ehrlich'-"  first  described  this  and  found  that 
when  blood  crises  took  place  the  bone-marrow  elements  were  held 
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back  in  the  spleen  where  they  underwent  proHferation,  thus  essen- 
tially acting  as  metastases  from  the  bone-marrow.  This  myeloid 
tissue  is  more  abundant  in  the  embryonic  spleen  and  it  is  conceiv- 
able that  the  rudiments  of  this  take  on  sudden  growth  under  a 
special  stimulus  in  the  above  conditions.-^ 

The  thickness  of  the  capillary  walls  of  the  spleen  is  greater  than 
in  any  other  vascular  organ,  and  they  are  supplied  with  nerves, 
implying  a  close  association  of  the  organ  with  the  vegetative  nervous 
system. 

Elliott  and  Kanavel-^  have  shown  that  the  intramuscular  injec- 
tion of  epinephrin  contracts  the  spleen  one-third  size.  According 
to  Hartmann  and  Lang,^"  dilatation  of  the  spleen  is  caused  by  the 
action  of  epinephrin  on  the  twelfth  and  thirteenth  dorsal  root 
ganglia,  the  semilunar  ganglion  or  on  some  terminal  structure  in 
the  spleen  itself.  Constriction  can  result  from  the  response  of  a 
mechanism  in  the  dorsal  root  ganglia  or  from  a  structure  in  the 
spleen. 

Frey's'^'  adrenalin  test  for  the  hemopoietic  function  of  the  spleen 
consists  of  a  subcutaneous  injection  of  1  mg.  of  adrenalin.  Nor- 
mally after  twenty  minutes  a  distinct  increase  of  the  leukocytes 
in  the  peripheral  circulation  takes  place  with  particular  increase 
of  lymphocytes,  i.  e.,  a  relative  lymphocytosis.  There  may  be  a 
still  further  increase  in  one  hour.  In  disease  of  the  spleen,  especially 
in  Banti's  disease  or  fibroadenie  of  the  spleen,  the  increase  of  leuko- 
cytes is  slight  or  absent,  with  no  relative  lymphocytosis.  This 
reaction  is  negative  after  extirpation  of  the  spleen  in  dogs.'*'- 

vSanguinetti^'^  does  not  agree  with  the  hypothesis  that  the  increase 
in  white  blood  cells  after  adrenalin  comco  in  large  degree  from  this 
organ.  The  same  dose  of  adrenalin  \\i\\  in  one  case  produce  con- 
traction of  the  spleen  and  in  another  none,  although  in  both  cases 
the  increase  of  white  corpuscles  in  the  circulation  is  nearly  doubled. 
A  better  hypothesis,  according  to  him  — based  on  oliservations 
showing  that  cold  increases  the  leukocytes  while  the  heat  scatters 
them  — is  that  the  increase  after  adrenalin  must  be  ascribed  in  large 
part  to  changes  of  capillary  circulation.  For  tiie  present  it  must 
l)e  believed  that  the  ])roperties  of  the  blood  elements  themselves, 
such  as  specific  gravity  and  viscosity,  determine  their  special  dis- 
tribution in  the  capillary  regions.  This  belief  is  strengthened  by 
the  cell  modifications  and  the  changes  of  leukocyte  formuke  occur- 
ring ill  the  veins  and  ca])illaries  produced  y)y  adrenalin. 

I'Vcidberg'*'  finds  no  eti'ect  on  the  white  blood  cells  of  children  upon 
stimulation  of  the  \'egetative  nervous  system.  He  finds  a  marked 
similarity  between  the  pilocarpin  and  the  epinephrin  blood  pictures 
wliicli  leads  to  the  su])position  that  these  blood  reactions  are  not 
(lepeiideiit  on  the  specificity  of  the  ingested  drugs  but  are  ratluM-  a 
general  form  of  reaction  of  the  hemopoietic  organs  to  nonspecific 
stimuli, 
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It  lias  been  written^''  that  the  visceromotor  centers  in  tlie  cord 
may  be  stimulated  by  percussion  so  that  one  ina.\'  at  random  cither 
contract  (m*  dihite  the  s})leen.  These  rcHcxcs  ai'c  know  n  respcctixely 
as  the  splenic  reHex  of  contraction  and  dihitation.  Normally  the 
reflexes  are  of  short  dm-ation,  not  in  excess  of  two  minutes.  It  has 
been  determined  empirically  that  the  excitation  of  the  reflex  of 
contraction  is  effected  by  concussion  of  the  second  lumbar  spine 
and  the  countersplenic  reflex  of  dilatation  by  concussion  of  the 
eleventh  dorsal  spine.  A  pleximeter  is  placed  on  either  sjjinous 
process  and  then  struck  a  series  of  moderately  vigorous  blows  witli 
a  plexor. 

The  attempts  of  Scalas''*'  to  elicit  the  splenic  reflex  in  9  children 
and  10  adults  were  practically  negative.  After  percussion  of  the 
spine  in  5  children  there  was  a  slight  increase  in  mononnclears  and 
transitional  cells  in  the  blood.  But  in  no  instance  wa^  a  felirile 
attack  elicited  in  malarial  cases,  nor  did  the  ])arasites  ai)])ear  in  the 
blood. 

Blood  Thi^iruviion.  Eppinger^'  summarizes  the  theory  of  spleen 
function  so  far  as  it  concerns  blood  destruction  somewhat  as  follows: 
There  is  a  double  way  open  for  the  red  blood  cells  after  entering 
the  splenic  artery  to  gain  entrance  into  the  pulp  structure.  One 
way  is  through  the  pvdp  artery  of  the  spleen  sinus  and  the  other  way 
is  directly  into  the  pulp  along  unchannelled  paths.  Those  which  go 
the  first  wav'  leave  the  spleen  unchanged;  those,  howe\er,  which  go 
the  second  and  invade  the  tissue  are  probably  ripe  for  degeneration 
to  take  place  and,  after  more  or  less  time  in  the  pulp,  are  destroyed. 
Those  of  these,  however,  that  find  their  way  into  the  sinus  perhaps 
later  become  destroyed  by  the  macrophages.  The  pulp  substance 
serves,  therefore,  as  a  place  where  the  red  blood  cells  are  discarded 
and  undergo  destruction  and  phagocytosis  by  the  macrophages. 

One  normal  function  of  the  spleen,  therefore,  is  the  capacity  for 
selection  of  which  red  blood  cells  are  to  undergo  destruction  and 
which  are  to  continue  in  the  circulation.  They  may  be  somehow 
injured  by  the  contact  with  the  spleen  tissue  and  continue  to  sutt'er 
degeneration  in  their  course  through  the  liver.-''^ 

\o\\  K(Jlliker^^  showefl  that  the  red  blood  cells  undergo  changes 
immediately  on  entering  the  parenchyma  of  the  spleen.  They 
become  smaller,  darker  staining,  and  finally  break  up  into  small 
granules.  He  expressed  the  belief  that  this  constituted  physiologic 
pigment  metamorphosis  of  the  red  blood  cells. 

\'ircho\v^^  showed  that  phagocytic  cells  containing  red  blood  cells 
and  pigment  exist  wherever  there  is  extravasated  blood,  and  also 
in  chronic  inflammations,  in  the  lymph  glands,  the  bone-marrow 
and  after  blood  transfusion.  Perls'*^  by  a  staining  reaction  defi- 
nitely proved  the  iron  content  of  these  cells.  Metchnikoft"^'  later 
definitely  established  the  phagocytic  power  of  these  cells  and  called 
them    macrophages,   laden    as    they  were  with    red    blood   cells. 
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These  have  been  believed  to  be  destructive  of  the  red  blood  cells 
and  capable  of  flecomposing  their  hemoglobiji.^'^  ^ 

The  spleen  loses  its  ])ower  to  produce  reel  blood  at  birth  and  the 
li\er  at  about  the  fifth  fetal  month,  but  the  spleen  retains  its  power 
for  a  limited  production  of  white  cells  throughout  its  life.  This  is 
shown  by  a  relative  increase  in  the  white  cells  and  hematin  in  the 
splenic  \'eins  over  other  veins  in  the  body. 

The  spleen  also  assinnes  the  function  of  the  desti'uction  of  ^\•orn- 
out  red  cells.  This  function  depends  upon:  (1)  An  active  cellular 
change,  such  as  phagocytosis;  and  (2)  a  chemical  change  as  by 
means  of  lysis,  or  by  diminution  of  the  resistance  of  the  red  blood 
cells  to  lytic  influences.  It  seems  that  a  cellular  function  of  the 
spleen  predominates  in  its  blood-destroying  mechanism. 

Some  investigators  hold  that  phagocytosis  is  of  itself  sufficient 
to  account  for  blood  destruction.  The  spleens  of  different  species 
show  that  this  function  is  subject  to  wide  variation.  The  number 
of  corpuscles  ingested  in  the  large  spleens  of  the  rat,  dog  and  guinea- 
pig  is  so  considerable  that,  a  priori,  one  might  suppose  phagocytosis 
to  be  the  means  whereby  in  these  creatures  the  destruction  of 
erythrocytes  is  accomplished.  But  in  the  cat  phagocytosis  does 
not  come  in  for  consideration;  in  normal  man,  the  monkey  and  the 
rabbit  it  cannot  be  held  responsible  for  the  disappearance  of  any 
important  amount  of  blood.'*^ 

The  erythrophages  apparently  attack  only  injured  red  blood 
cells,  being  jiarticularly  abundant  after  the  intravenous  injection 
of  distilled  water.  The\-  serve  noi  alone  the  purpose  of  phagocytosis 
of  red  blood  cells  in  the  spleen  but  carry  these  cells  to  the  liver  and 
thereby  subserve  a  function  in  the  process  of  blood  regeneration,'*^ 
or,  as  Gerlach  and  Schafler^^  called  it,  "endogenous  blood  produc- 
tion." 

It  does  not  seem  likely  that  the  normal  spleen  possesses  or 
produces  any  hemolysin  comparable  to  the  hemolysin  in  vitro. 
After  splenectomy  the  resistance  of  the  red  blood  cells  to  hemolysis 
increases. ^^  Ex]ierimentally  it  reaches  its  height  two  months 
following  splenectomy  and  maintains  it  for  a  varying  time,  e\en 
after  one  year.''^  The  erythrocytes  of  the  splenic  vein  show  a  lower 
resistance  than  those  of  the  splenic  artery.''"  This  fact  is  con- 
spicuous in  support  of  the  hemolytic  power  of  the  spleen. ^^  ^- 

Ilowever,  nowhere  have  hemolyzing  cells  or  red  blood  cell  shadows 
been  found.  This  is  evidence  that  hemolysis  in  the  gross  sense  does 
not  occur.  Instead,  another  and  unsuspected  method  of  blood 
destruction  has  been  found  in  the  cat,  rabbit  and  dog,  namely,  dis- 
integration of  the  cells  by  fragmentation  without  loss  of  hemoglobin 
while  they  are  still  circulating.  Extracellular  blood  destruction 
])ro(luces  in  the  si)leen  accumulations  of  microcytcs  and  poikilocytes 
such  as  are  met  with  in  the  circulating  blood.  The  shape  of  these 
in  the  p<M-ipheral  blood  and  spleen  is  to  some  extent  peculiar  to  the 


KAHX:  i)ia(;n()sis  of  spleex  fuxction  225 

animal  s])ecies.  This  constant  presence  in  tlie  spleen  of  an  accumu- 
lation of  poikilocytes  which  are  subdividing,  and  of  microcytes,  and 
the  presence  of  these  elements  in  the  circulating  blood  indicate 
that  the  red  cells  disappear,  in  part  at  least,  by  fragmentation.'*-^ 

Elirlich  long  ago  found  that  the  microcytes  and  j)oikilocytes  of 
anemia  result  from  fragmentation  of  the  circulating  cells  while  in 
the  blood  stream.  He  based  his  view  on  the  fragmentation  in 
citro  of  red  cells  under  the  action  of  various  physical  and  chemical 
agents.  Ehrlich  named  these  true  fragmentation  forms  "schizo- 
cytes."  Large  numbers  of  the  fragments  accumulate  in  the  spleen. 
Many,  though,  circulate  for  a  greater  or  less  time.  In  normal  and 
plethoric  animals  the  accumulation  of  schizocytes  in  the  s])leen  is 
striking. 

That  this  organ  has  some  im]:>ortant  function  in  connection  with 
such  elements  cannot  be  doubted,  and  the  findings  in  plethoric 
animals  suggest  that  the  bone-marrow  may  share  the  function  if 
blood  destruction  is  great.  When  human  beings  are  severely 
burnt  many  red  cells  break  into  hemoglobin-containing  fragments. 
These  collect  in  the  spleen  so  rapidly  that  within  a  few  minutes 
practically  all  are  removed  from  the  l)lood.  Not  improbably  the 
blood  of  normal  and  plethoric  animals  is  kept  free  of  fragments  in 
much  the  same  way.  They  are  not  taken  so  completely  from  the 
blood  of  anemic  animals.  Perhaps  a  change  in  the  protoplasm, 
such  as  may  be  thought  to  accompany  normal  aging  of  the  cell,  is 
necessary  for  this.  But  even  in  anemia  microcytes  and  })oikilo- 
cytes  accumulate  in  the  spleen  to  a  notcAvorthy  extent.''^ 

A  constant  rapid  fragmentation  of  the  effete  red  cells,  one  by 
one,  while  still  circulating,  and  a  prompt  utilization  of  the  products 
of  destruction  will  readily  account  for  the  high  general  standard 
of  cell  resistance.  Whether,  indeerl,  as  the  red  cells  fragment, 
their  resistance  lessens,  as  determined  by  the  ordinary  tests,  remains 
to  be  determined.  The  fragmentation  does  not  involve  a  loss  of 
hemoglobin,  and,  a  priori,  there  is  no  reason  why  it  should  be 
accompanied  by  a  decreased  resistance  to  hemolysins  or  hypotonic 
fluids,  the  ordinary  test  agents. 

Pj.py54  reports  experiments  which  show  that  the  blood  from  the 
splenic  vein  contains  fewer  erythrocytes  than  the  arterial  l)lood 
or  the  blood  from  a  vein  in  the  ear.  This  difference  becomes 
larger  after  the  resistance  of  the  red  corpuscles  has  been  reduced 
by  a  blood  poison,  such  as  during  ether  anesthesia.  The  difference 
grows  less  and  less  when  the  resistance  of  the  red  corpuscles  is 
enhanced  by  substances  such  as  phenylhydrazin.  The  hemoglobin 
percentage  is  alike  in  both  splenic  vein  and  ear  vein  blood  in  dogs. 
As  there  are  fewer  erythrocytes  in  the  splenic  vein,  this  finding  in 
regard  to  the  hemoglobin  seems  to  suggest  that  free  hemoglobin 
is  })resent  in  the  serum  of  the  blood  in  the  splenic  vein,  an  obser- 
vation also  made  by  Banti"  and  Furno,-^^^  but  not  confirmed  by 
Krumbhaar  and  Musser." 
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(4ilbert^^  believes  that  a  close  relationship  exists  between  the  loss 
of  splenic  function  and  the  appearance  of  nuclear  particles  in  the 
})lood.  These  occur  in  large  numbers  within  a  few  hours  after 
the  removal  of  the  normal  spleen,  and  continue  to  be  i)resent  after 
the  blood  has  become  in  other  respects  normal.  They  occur  inde- 
l)endent  of  any  primary  blood  disease.  In  no  other  conditions  are 
they  found  with  such  constancy  and  in  such  larye  numbers  as  after 
splenectomy.  There  is  no  definite  numerical  relationship  between 
the  nuclear  particles  and  the  presence  of  the  true  nucleated  red 
cells  or  any  other  quantitative  or  qualitatixe  changes  in  the  periph- 
eral l)lood.  They  originate  from  otherwise  normal  nuclei  and  do 
not  show  in  themselves  a  c[ualitative  degenerative  process. 

Benda^^  described  so-called  "tingible"  bodies  in  the  spleen  which 
he  l)elieved  to  be  phagocytosed  and  degenerated  leukocytes.  That 
the  leukocytes  are  destined  to  imdergo  changes  in  the  spleen  analo- 
gous to  the  erythrocytes  is  conceivable. 

The  number  of  red  blood  cells  per  cu.  mm.  of  blood  is  equivalent 
to  the  number  of  red  blood  cells  produced  minus  the  number 
destroyed.  (Red  blood  cells  in  circulation  =  P. — D.)  This, 
Eppinger*'"  calls  "Blutmauserung."  The  same  would  hold  for  the 
hemoglobin  production  and  destruction. 

delation  of  Sicken  Function  io  Blood  Dcstructioii  and  Jaundice. 
The  natural  life  of  the  erythrocytes  has  been  estimated  at  from 
ten  to  fourteen  days.  This  estimate  has  been  made  largely  on 
the  assumption  that  biliary  ]:)igments  are  derived  entirely  from 
the  destruction  of  erythrocytes.  Recent  experiments  throw  con- 
siderable doubt  on  this  view.  It  is  therefore  quite  probable  that 
the  life  of  the  red  cell  is  much  longer  than  has  been  estimated."^ 

Pugliese"-  found  a  marked  lessening  of  the  amount  of  bile  obtained 
through  the  biliary  fistula  following  splenectomy,  and  concluded 
that  the  function  of  the  spleen  is  to  gather  deteriorating  red  blood 
cells  and  transport  them  to  the  liver  for  destruction.  Eppinger'^^ 
belie\'es  that  the  amoimt  of  bile  produced  before  and  after  splenec- 
tomy depends  upon  its  original  hemolytic  functional  activity.  If 
the  function  is  prominent  in  the  spleen,  the  amount  of  bile  pigment 
after  splenectomy  will  be  less. 

When  hemoglobin  is  set  free  in  the  portal  circulation,  a  larger 
amount  is  held  by  the  liver  and  converted  rapidly  into  bile  pigment 
than  is  the  case  when  it  is  set  free  in  the  general  circulation.  Under 
the  foi'UKM-  condition,  overloading  of  the  liver  with  bile  pigment 
more  readily  occurs  and  jaundice  is  more  apt  to  develop.  This 
mechanical  influence  accounts  for  the  lessened  tendency  after 
s])lenectoniy  to  the  jaundice  which  follows  blood  destruction  due 
to  hemolytic  agents.  Whether  the  spleen  be  an  active  factor  in 
destroying  the  erythrocytes,  or  whether  it  plays  merely  a  passive 
])art  as  a  place  for  the  deposition  of  the  disintegrating  cells,  there 
can  be  no  (piestion  that  in  this  organ,  when  it  is  i)resent,  a,  large 


kaiin:  diagnosis  of  spleen  function  227 

number  of  cells  undergo  their  final  disintegratiou  after  the  action  of 
hemolytic  poisons.  The  hemoglobin  there  liberated  i)asses  by  the 
portal  system  directly  to  the  liver.  When  the  s])leen  is  removed 
this  disiiit(\i!;ration  occurs  in  other  origans,  notal)ly  in  the  lymph 
nodes  and  bone-raarrow,  and  the  hemoglobin  from  these  ore;ans 
passes  not  into  the  portal  but  into  the  general  circulation,  from 
which  it  reaches  the  liver  more  gradually  and  in  a  more  dilute  form."' 

Animals  whose  splenic  blood  supply  has  been  diverted  from  the 
liver  into  the  renal  vein  or  inferior  vena  cava  show  a  lessened  ten- 
dency to  jaundice  similar  to  that  exhibited  by  s])lenectoinize(l 
animals  receiving  hemolytic  serum.  The  lessened  tendency  to 
jaundice  is,  in  part  at  least,  due  to  a  mechanical  factor  dependent 
on  the  course  of  the  blood  supply  to  the  liver .''^  ^^ 

In  hemolytic  jaundice  there  is  excessive  fragmentation  and 
destruction  of  blood  in  the  spleen-liver  system  because  the  cir- 
culating erythrocytes  are  usually  fragile.  There  is,  however,  no 
bile  in  the  urine,  but  bilirubin  is  found  in  the  blood,  urobilin  in 
large  amounts  in  the  stools  and  the  urine,  and  the  bone-marrow 
shows  signs  of  hyperfunctioning.  This  disease  may  in  one  member 
of  the  family  cause  merely  enlargement  of  the  spleen,  without 
jaundice  or  much  anemia ;  another  may  haxe  the  enlarged  spleen, 
anemia  and  urobilinogenuria  but  no  jaundice,  and  a  third  may  have 
all  of  these.  The  enlargement  of  the  spleen  may  be  a  work-hyper- 
trophy. The  jaundice  is  no  index  of  the  gravity  of  the  condition. 
The  same  symptoms  characterize  the  t^-pe  which  develops  without 
any  known  inherited  tendency.  The  exacerbations  may  resemble 
gall-stone  trouble,  and  the  anemia  may  assume  the  pernicious  type 
diu'ing  the  exacerbations;  they  are  inclined  to  be  more  abrupt  in 
the  acquired  than  in  the  familial  type." 

In  all  these  hemolytic  groups  the  removal  of  the  spleen  has  proved 
the  means  of  curing  most,  if  not  all,  of  both  subjective  and  objec- 
tive disturbances;  only  occasionally  the  red  cells  may  still  display 
a  certain  fragility.^^ 

Hijmans  van  den  Bergh  applied  the  diazo  reaction  for  a  fairly 
exact  determination  of  bilirubin  in  the  blood  serum  (it  is  not  present 
in  the  corpuscles).  Among  other  important  results  he  found  that 
bilirubin  reacts  in  different  ways,  according  to  whether  its  increase 
is  due  only  to  a  mechanical  obstruction  or  to  other  causes.  The 
bilu'ubin  of  the  mechanical  icterus  reacts  with  the  diazo  reagent  in 
the  uncoagulated  serum  (direct  reaction),  is  largely  adsorbed  by 
the  coagulated  proteins  and  is  oxidized  and  excreted  more  readily 
than  bilirubin  of  the  other  group.  The  second  group  gives  the 
reaction  only  when  the  serum  proteins  have  been  coagulated  by 
alcohol  (indirect  reaction).  This  he  calls  "dynamic  icterus."''^ 
The  question  of  dissociation  between  the  elimination  of  bile  pig- 
ments (bilirubin  and  urobilin)  and  of  bile  salts  is  of  the  greatest 
importance.     Both  are  found  in  the  urine  in  cases  of  mechanical 
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obstruction  to  the  outflow  of  bile.  In  hemolytic  icterus  only  bile 
pigment  is  present  (urobilin).  In  a  third—the  greatest— group  of 
cas(^s  attributed  to  hepatic  insufficiency  both  bile  pigments  and 
bile  salts  can  be  present  in  the  urine.''" 

Jaundice  in  the  newborn  cannot  be  attributed  to  meclianical 
stasis,  for  it  gives  the  indirect  reaction.  The  formation  of  bilirubin 
in  the  spleen  in  pernicious  anemia  and  in  some  intoxications  has 
been  proved  directly  by  comparison  of  the  amount  of  bilirubin  in 
the  vessels.  The  question  whether  bilirubin  can  form  outside  the 
liver  (also  in  extra\'asates)  is  definitely  settled  in  the  affirmative.'^^ 

Role  in  Iron  MetahoUsm.  In  1834  Johann  Midler'-  first  showed 
the  existence  of  iron-containing  pigment  in  the  spleen,  which  von 
Kolliker'^''  and  Ecker,^^  in  1847,  showed  to  be  present  in  the  pigmented 
cells. 

The  spleen  is  one  of  the  richest  iron-containing  organs  and  is  a 
storehouse  for  the  iron  which  is  liberated  from  the  decomposition 
of  the  blood  tissues.  The  liver,  on  the  contrary,  is  the  storehouse 
of  the  iron  ingested,  but  may  partake  of  the  splenic  function. '^^ 
Tedeschi^^  found  that  after  splenectomy  the  liver  and  bone-marrow 
become  richer  in  iron  and  give  histological  evidence  of  the  increased 
iron  content. 

The  iron  output  following  experimental  splenectomy  or  roentgen 
ray  of  the  spleen  is  much  greater  than  normal.  It  must  therefore 
be  considered  that  the  spleen  contains  nascent  iron,  controlling  both 
the  exogenous  and  endogenous  iron,  since  the  increased  output 
maintains  both  in  hunger  and  on  meat  diet.  The  increase  of 
output  is  still  found  eleven  months  after  the  operation. '^^ 

Experimental  plethora  can  be  produced  b}^  injecting  defibrinated 
blood  in  splenectomized  animals.  The  blood  picture  returns  to  nor- 
mal the  same  as  in  normal  controls.  The  anemia  following  poisons 
is  recovered  from  also  the  same  as  in  the  noimal.  If  the  diet  is  iron- 
free  following  splenectomy  anemia  develops  more  promptly  than  on 
the  normal  diet;  while  on  iron-rich  diet  the  red  blood  cells  increase. ^^ 
Eeeding  iron  in  normal  animals  increases  the  iron  of  the  spleen 
macrophages  and  of  the  liver  Kupffer  cells  as  well  as  of  the  kidney 
cells.  Following  splenectomy  the  preponderance  of  iron  is  in  the 
liver  cells  and  also  in  the  epidermis.^^ 

Chevalier  proposed  the  following  theory  of  the  function  of  the 
spleen  in  relation  to  iron  metabolism.  He  believes  that  the  source 
or  origin  of  the  iron  conditions  its  distribution  in  the  body  and  its 
output.  He  thus  speaks  of  an  excretory  tissue  and  an  assimilative 
tissue.  The  skin,  liver  and  kidney  epithelium  he  places  in  the  first 
class  as  excretory  tissues;  the  macrophages  or  Kupffer  cells  of  the 
spleen  and  liver  and  the  endothelial  cells  of  the  skin  and  interstitial 
perivascular  cells  belong  to  the  assimilative  group.  These  he  names 
siderocytes.^" 

On  this  basis  the  spleen  has  the  function  to:     (1)  Serve  as  a 
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storehouse  for  siderocytes  and  (2)  to  stimulate  the  a(•ti^•ity  of  sidero- 
cytes  in  other  organs  of  the  body.  It  thus  serves  as  a  ('ontr()Min<r 
organ  for  the  entire  siderocyte  system.  If  tlie  spleen  fails  in  the 
latter  function  the  iron-storing  property  of  these  cells  is  also  lost. 
The  spleen  removed,  the  siderocytes  partly  take  on  its  function, 
at  the  same  time  storing  iron  for  the  economy  of  the  organism.  If 
the  siderocyte  system  fails,  as  it  often  does  after  splenectomy,  the 
iron  output  is  increased  in  the  excretory  cells. 

Blood  destruction  due  to  a  single  injury,  as  by  sodium  oleate 
acting  through  a  short  period  of  time,  or  by  toluylenediamin  or 
hemolytic  immune  serum,  as  well  as  the  continuous  blood  destruc- 
tion of  essentially  a  chronic  experimental  anemia,  caused  b}'  infect- 
ing the  dog  with  Trv'panosoma  equiperdum  is  not  characterized 
in  the  absence  of  hemoglobinuria  by  an  increased  elimination  of 
iron  in  the  urine  or  the  feces.  This  evidence  of  the  power  of  the 
body  to  conserve  the  iron  resulting  from  er\i:lu"ocytic  disintegration 
is  further  emphasized  b}^  the  increased  storage  of  iron  in  the  liver 
and  spleen.  ^^ 

In  view  of  this  definite  evidence  of  the  power  of  the  animal  body 
to  conserve  iron,  it  is  obvious  that  in  the  hemolytic  anemias  in 
man  characterized  by  excessive  elimination  of  iron  in  the  feces  some 
other  factor  than  mere  blood  destruction  is  operative.  Theoreti- 
cally, it  may  be  assumed  that  it  is  a  distmbance  of  the  mechanism 
concerned  in  the  retention  or  conservation  of  iron. 

Regulating  Influence  on  Blood-producing  Organs.  Krumbhaar, 
jNIusser  and  Pearce^-  believe  that  the  spleen  has  a  stimulating  influ- 
ence on  the  blood-forming  organs,  since  anemia  due  to  bleeding  or 
hemolytic  poisons  recovers  with  much  greater  difficulty  and  slowness 
in  the  splenectomized  than  in  normal  dogs.  Eppinger  concurs  in 
this  belief. 

The  lipoids  and  cholesterin  in  the  blood  increase  with  hemolytic 
anemia  as  after  toluylendiamin  and  the  blood  regenerates  quicker, 
possibly  because  of  the  presence  in  the  circulation  of  the  material 
for  regeneration  by  the  bone-marrow.  The  iron,  besides,  may 
also  stimulate  the  bone-marrow.  This  occurs  also  after  injection 
of  erytln-ocyte  lipoids,  but  not  after  posthemorrhagic  anemia.  The 
spleen  possesses  these  iron-containing  lipoids  and  nucleoproteins, 
and  its  function  as  a  stimulant  of  the  bone-marrow  may  depend 
upon  these.  The  administration  of  spleen  subcutaneously  and 
intraperitoneally  produces  an  increase  in  the  red  blood  cell  count, 
perhaps  by  an  organic  stimulus  to  the  bone-marrow. 

Gilbert^  found  a  tremendous  bone-marrow  stimulation  imme- 
diateh'  after  splenectomy  in  two  patients,  as  evidenced  by  the 
marked  leukocytosis,  the  increased  nuclear  red  forms  and  increase 
in  the  large  mononuclear  and  transitional  groups.  One  year  later 
the  differential  count  was  very  much  the  same,  except  for  the 
increase  in  the  lymphocytes  and  the  marked  increase  in  the  number 
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of  nucleated  red  cells.  It  would  seem  that  the  spleen  has  a  Nery 
definite  relation  to  bone-marrow  cell  production  and  to  the  matur- 
ing of  the  red  cells,  especially  in  the  destructive  metabolism  of  their 
nucleus.  After  a  definite  remission  in  these  two  patients  there  was 
much  greater  evidence  of  hemolysis  than  before.  The  bou'^-marrow 
in  both  cases  showed  marked  activity,  the  principal  change  being 
the  large  ruunber  of  normoblasts  and  of  all  stages  in  the  formation 
of  nuclear  particles. 

Brinchman's'^'*  experimental  work  also  shows  that  in  some  indirect 
way  the  spleen  exerts  a  regulating  influence  on  the  blood-producing 
organs,  steadying  the  factors  which  direct  the  normal  production 
and  destruction. 

Freytag  and  Eppinger*^^  have  shown  an  increase  of  the  red  blood 
cells  following  splenectomy  and  concluded  from  that  fact  that  the 
spleen  has  a  regulating  function  on  the  bone-marrow,  inhibiting  its 
production  of  red  hloofl  cells.  Frank-''  believes  that  it  is  a  hormone 
produced  by  the  spleen  that  stimulates  the  bone-marrow. 

Stradomsky*^^  seems  to  have  demonstrated  that  the  spleen  has  a 
two-fold  hormone  action  on  the  bone-marrow,  an  inhibiting  action 
on  the  production  of  red  corpuscles  in  the  bone-marrow,  and  at 
the  same  time  a  stimulating  action  to  increased  destruction  of  these 
cells.  Normally  these  two  influences  balance  each  other,  but 
when  the  spleen  hormone  is  abnormal  or  lacking  the  bone-marrow 
produces  unlimited  quantities  of  red  cells;  but  their  quality  deteri- 
orates. They  die  off  more  readily,  and  this  increased  erythrocytosis 
sets  up  an  automatic  vicious  circle.  Among  the  facts  on  W'hich 
these  assumjitions  are  based  are  the  increased  numbers  of  red 
corpuscles  fomid  in  the  blood  stream  after  splenectomy,  the  number 
rising  in  the  com-se  of  one,  four  to  six  weeks  after  the  removal  of 
the  spleen,  while  almost  at  once  afterward  the  red  corpuscles  present 
Howell-Jolly  bodies,  showing  that  these  erythrocytes  are  young 
immatm-e  forms. ^'^  ^^ 

These  findings  indicate  that  the  bone-marrow  is  functioning  to 
excess  after  having  been  released  from  the  controlling  influence  of 
the  spleen  hormone.  After  splenectomy,  administration  of  spleen 
extract  is  liable  to  give  results  confirming  this  role  of  the  spleen 
as  a  regulator  of  blood  production.  Another  argument  in  favor  of 
this  assumption  is  the  atrophy  of  the  follicles  in  the  spleen  to  which 
Hutchinson^"  and  others  have  called  attention  in  cases  of  polycy- 
themia. It  might  be  objected  that  polycythemia  would  follow  in 
every  case  of  disease  of  the  spleen,  but  the  diversity  of  pathologic 
conditions  in  the  spleen  may  leave  some  parts  of  the  organ  intact, 
at  least  enough  to  produce  sufficient  of  the  hormone  to  prevent 
excessive  production  of  red  })lood  cells.  There  is  also  a  possibility 
that  the  bone-marrow  may  not  respond  in  e^^ery  case  in  the  same 
way. 

The  reason  for  the  inconstant  results  as  to  the  increase  of  red 
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blood  cells  following  splenectomy  is  explained  by  Eppinger'-*^  by  the 
original  condition  of  the  spleen.  If  it  be  rich  in  blood  before 
removal  the  efl'ect  on  the  erythrocytic  blood  ])icture  would  be 
different  than  if  the  red  pulp  be  deficient  in  red  l)lood  cells. 

Following  removal  of  a  ruptured  normal  spleen,  HalP-  found  a 
considerable  increase  in  the  total  leukocyte  count  which  persisted 
with  much  irregularity  for  over  three  months.  In  the  early  period 
all  types  of  leukocytes  were  increased  in  nearly  the  same  ])roportion. 
This  period  represents  the  effect  of  remo\'al  of  tlie  spleen  on  the 
organs  of  blood  formation  and  destruction.  In  the  second  period 
both  total  and  differential  counts  showed  such  marked  variation  as 
•to  render  averages  valueless,  but  the  total  count  was  usually  high. 
This  period,  lasting  about  two  months,  was  one  of  adjustment  of 
the  organism  to  the  new  conditions  while  other  tissues  were  possibly 
taking  over  the  functions  of  the  absent  organ.  In  the  final  period 
a  comparative  equilibrium  was  reached,  with  a  moderate  increase 
in  the  total  count,  due  entirely  to  hmphocytes  and  endothelial 
cells,  while  the  granular  leukocytes  showed  strictly  normal  figures. 

The  immediate  increase  of  all  cells  after  operation  suggests  the 
removal  of  some  factor  that  either  restricts  production  of  white 
cells  or  destroys  those  that  have  passed  their  usefulness.  In  the 
Arneth  index  we  have  for  the  neutrophils  a  means  of  estimating 
which  factor  is  mainly  concerned.  In  the  first  period  in  this  case 
the  index  was  very  slightly  increased.  As  the  neutrophils  were 
present  in  more  than  double  normal  numbers  it  seems  probable 
that  the  increase  was  not  entirely  due  to  lessened  destruction. 
Moreo\'er,  the  coincidence  of  a  rise  of  the  index  with  the  first  sharp 
drop  of  the  neutrophils  at  the  beginning  of  the  second  period,  the 
fact  that  during  this  period  high  points  in  the  neutrophil  curve 
tended  to  coincide  with  high  points  of  the  index,  and  that  the  index 
remained  high  with  a  normal  number  of  neutrophils'  in  the  final 
period,  all  suggest  that  the  variations  in  the  cell  count  are  due  at 
least  in  part  to  variations  in  the  number  of  cells  produced  rather 
than  to  changes  in  the  rate  of  destruction.  This  point  of  view  would 
result  in  the  conception  of  the  normal  spleen  as  exercising  a  restric- 
tive action  on  the  production  of  the  leukocytes. 

It  has  been  pro\'ed  experimentally  on  normal  animals  that  the 
spleen  and  the  lymph  nodes  are  the  most  sensitive  organs  in  the 
body  to  the  action  of  radium  and  roentgen  rays.  A  few  hours 
after  the  radiation  of  a  normal  animal  there  is  noticed  destruction 
of  the  cells  of  the  lymphoid  tissue  and  the  spleen. 

Cases  of  myeloid  leukemia  given  a  brief  and  mild  course  of 
roentgen-ray  treatment  of  the  spleen  have  shown  the  blood  count 
to  return  practically  to  normal.  This  suggests  that  the  spleen 
may  have  a  special  function  in  some  circumstances,  manifested  by 
an  inhibiting  and  impairing  of  the  functioning  of  the  bone-marrow. 
This  special  function  seems  to  be  set  in  action  by  the  influence  of 
certain  morbid  processes  in  the  spleen  itself. ^^ 
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Fwiction  Concerned  with  Digestion.  The  exact  role  of  the  spleen 
in  digestion  is  not  known.     The  theories  proposed  are  that: 

1.  The  spleen  gives  to  the  blood  stream  during  digestion  a  sub- 
stance which  activates  or  leads  to  the  further  elaboration  of  the 
gastric  enzymes,  especially  pepsin. 

2.  The  spleen  is  a  storehouse  for  the  temporary  reception  of  the 
])roducts  of  protein  digestion,  much  as  the  liver  is  for  glycogen. 

o.  The  spleen  is  merely  a  diverticulum  of  the  portal  system  to 
recei\^e  the  excess  blood  rushed  to  the  splanchnic  area  during  the 
digestive  period  and  to  act  as  an  abdominal  heart  for  supplying 
this  blood  to  the  stomach  and  other  abdominal  organs  as  needed. 

The  idea  that  the  spleen  must  be  of  some  significance  in  this 
regard  has  been  prompted  by  the  gland's  intimate  anatomic  con- 
nections with  the  portal  system;  its  blood  supply  from  the  celiac 
axis;  its  marked  congestion  and  swelling  ol)served  during  the 
digestive  period,  with  a  gradual  resumption  of  its  normal  size  after 
several  hours;  its  proportionately  excessive  atrophy  during  starva- 
tion and  inanition ;  and  by  references  by  many  experimental  investi- 
gators, as  well  as  many  clinicians,  to  a  state  of  hunger  and  voracious 
appetite  after  splenectomy. 

The  jjepsinogenic  function  of  the  spleen  has,  indeed,  often  been 
mentioned  as  a  possibility  of  physiologic  importance.  Tarulli  and 
Pascucci^^  carried  out  a  set  of  experiments  on  dogs  in  which  they 
determined  the  digestive  activity  of  the  gastric  juice  before  and 
after  splenectomy.  They  concluded  that  during  gastric  digestion 
the  spleen  elaborates  a  pepsinogenic  substance  which  is  carried  to 
the  gastric  glands  through  the  blood  stream  and  induces  an  increased 
amount  of  pepsin  secretion.  Gallenga^^  found  increase  in  activity 
of  the  pepsin  of  the  gastric  filtrate  from  a  splenectomized  patient 
in  artificial  digestion  by  the  addition  of  an  extract  of  lambs'  spleen, 
and  concluded  that  this  action  of  the  spleen  must  depend  on  a 
pepsogenic  internal  secretion. 

Trampedach^^  arrived  at  the  conclusion  that  extirpation  of  the 
spleen  has  no  diminishing  influence  on  the  digestive  power  of  the 
stomach. 

Recently,  Inlow^^  studied  the  gastric  secretion  of  animals  imder 
carefully  controlled  conditions  before  and  after  splenectomy,  aufl 
concluded  that  a  definite  pepsinogenic  function  of  the  spleen  has 
not  been  demonstrated  and  that  the  relation  of  the  spleen  to  gastric 
secretion  is  probably  merely  vascular,  the  diminution  in  the  amoinit 
of  the  juice  secreted  after  splenectomy  being  attributable  to 
decreased  gastric  blood  supply  from  injury  to  the  gastrosplenic 
circulation. 

('hoh'.sierinogenic  Function.     King,^^  Eppinger^'''  and  1  )enis"^"  each 
found  that  there  occurs  an  increase  in  the  total  fats  and  cholesterin 
in  th{!  blood  after  splenectomy. 
Abelous  and  Soula,""  during  research  on  the  action  of  the  spleen, 
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have  made  the  new  observation  that  the  injection  of  (Hhite  liydro- 
chloric  acid  into  the  duodenum  produces  increase  of  cholesteriu 
in  the  arterial  blood.  This  does  not  take  jilace  in  splenectomized 
animals.  From  this  they  concluded  that  the  spleen  possesses  a 
cholesterinogenic  function  and  that  the  li\'er  i)ossesses  this  function 
only  to  the  very  slightest  extent. 

Infernal  Hecrefion.  It  has  repeatedly  been  alleged  that  the  spleen 
is  an  endocrine  organ  with  the  function  of  infiuencing,  in  an  obscure 
manner,  some  portion  of  the  digestive  apparatus  by  way  of  the 
blood  stream  or  of  activating  one  or  more  of  the  digestive  enzymes 
by  an  internal  secretion. 

The  hypothesis  that  the  spleen  produces  an  internal  secretion  is 
supported  by:  (1)  The  changes  in  the  ei\>'throcytes  after  splenec- 
tomy; (2)  the  modification  of  the  blood  picture  in  hyperplasia  of 
the  spleen,  ameliorated  in  the  same  cases  at  least  by  splenectomy; 
and  (3)  the  specific  effects  on  the  red  blood  corpuscles  of  injection 
of  splenic  extract.  The  chief  function  of  the  spleen  is  the  removal 
from  the  circulation  of  the  disintegrated  erythrocytes;  the  splenic 
cells  elaborate  this  material,  producing  from  either  the  stroma  or 
pigment  portion  an  internal  secretion.  This  internal  secretion 
reduces  the  resistance  of  all  the  red  blood  corpuscles,  the  effect 
amounting  to  actual  destruction  of  the  older  cells;  and,  finally, 
this  internal  secretion,  possibly  after  modification  by  the  liver, 
stimulates  the  erj'throgenic  function  of  the  bone-marrow  and  is 
used  up  in  the  manufacture  of  new  corpuscles. ^'^'- 

The  presence  of  a  spleen  hormone  to  explain  the  lymphocytosis 
and  the  hypertrophy  of  the  lymph  glands  following  splenectomy 
was  also  proposed.^*''  Krumbhaar^''^  and  his  associates  believe  that 
a  specific  hormone  of  the  s])leen  is  activated  by  passage  through  the 
liver.  Their  experiments  showed  that  the  anemia  which  develoi)s 
after  splenectomy  is  more  marked  in  animals  on  essentially  a  cooked, 
mixed  diet  than  on  a  diet  of  raw  meat.  This  suggests  the  possibility 
that  heat  alters  the  substance  which,  in  the  absence  of  the  spleen, 
the  body  caimot  utilize. 

Reasoning  hypothetically,  Mayo^'^'^  surmises  that  the  spleen  does 
not  possess  an  internal  secretion  of  importance,  not  only  because 
removal  of  the  normal  organ  does  not  disturb  the  body  metabolism, 
but  also  because  of  its  extremely  limited  sympathetic  nerve  suppl>\ 
It  is  to  be  noted  that  the  organs  of  primary  internal  secretion  usually 
act  tlu-ough  the  sympathetic  nervous  system.  The  adrenals  and 
the  pituitary  are  so  closely  connected  with  the  chromophil  system 
that  their  union  amounts  almost  to  a  single  organ,  half  sympathetic 
and  half  secretory.  Other  organs,  like  the  thyroid,  gonads,  pancreas, 
etc.,  which  have  internal  secretion  acting  to  a  large  extent  through 
the  blood  stream,  had  at  one  time  or  still  possess  an  external  secre- 
tion as  well  as  an  internal. ^"^  The  spleen  does  not  properly  fall  into 
either  of  these  categories. 
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On  hypothetical  i^^-ounds  also  it  seems  prol>able  that  the  spleen 
develops  certain  enzymes  which  are  important  to  its  function,  but 
it  is  equally  evident  that  the  function  of  the  spleen  is  shared  by 
other  lymphoid  and  adenoid  structures  in  the  body,  and  that  on  the 
removal  of  the  organ  the  function  is  continued  by  these  collaborating 
structures. ^°'^ 

Kaznelson^*^**  has  shown  recently  that  the  spleen  possesses  a  throm- 
bolytic function. 

Although  other  investigators  have  shown  that  an  enzyme  or 
enzymes  exist  in  the  spleen  capable  of  hydrolyzing  peptone  and 
also  fibrin,  Morse^"'-*  found  that  the  proteins  of  the  spleen  itself  auto- 
lyze  only  in  neutral  or  acid,  not  in  alkaline  solution.  He  suggests, 
therefore,  that  it  is  probable  that  the  a-protease  of  Hedin  is  not  an 
autolytic  enzyme  of  the  spleen  but  rather  a  heterolytic  one  resident 
in  the  white  blood  cells. 

Detoxicating  Function.  The  spleen  is  derived  from  mesol)lastic 
tissue  and  is  probably  concerned  largely  with  filtration  of  certain 
substances  from  the  blood  and  the  product  of  its  activities  is  deliv- 
ered to  the  liver  through  the  splenic  vein,  suggesting  at  once  what 
clinical  experience  has  shown,  a  detoxicating  function  of  the  spleen. 

Bacterial  cultures  were  made  of  human  spleens  removed  for 
surgical  purposes.  These  usually  remained  sterile.  In  some 
instances  the  group  of  organisms  found  represented  parasitic  but 
nonpathogenic  flora  of  the  human  body."" 

Ozaki^"  found  that  the  accumulation  of  bacteria  in  the  spleen,  such 
as  occurs  in  experimental  bacteremia,  is  principally  dependent  on 
the  vital  activity  of  the  cells,  and  the  mechanical  filtration  of 
bacteria  by  the  spleen  is  not  an  important  factor  in  their  detention. 
He  found  that  the  spleen  acts  as  a  close  filter  for  foreign  erythro- 
cytes, allowing  very  few  to  pass  in  dogs. 

In  typhoid  fever  the  spleen  becomes  enlarged  as  a  result  of  its 
straining  function.  The  accumulated  bacteria  which  have  been 
strained  out  of  the  blood  are  sent  to  the  liver  for  destruction.^  A 
failure  in  elimination  of  the  bacteria  from  the  spleen  to  the  liver 
may  result  in  multiple  or  single  abscesses  containing  pure  culture 
of  typhoid  bacillus."- 

Enlargements  of  the  si^leen  from  chronic  sei)sis  are  not  uncommon 
and  may  act  as  secondary  distributing  centers  of  infections."'' 
Focal  infections  in  various  parts  of  the  body  may  act  as  the  primary 
source  of  the  bacterial  in\'asion.  Septic  endocarditis  is  a  notable 
example."^ 

While  tuberculosis  of  the  spleen  is  considered  by  some  observers 
as  never  primary,  this  condition  has  occasionally  constituted  the 
only  known  focus  in  the  body."^ 

Spirochetal  hibernation  in  the  si)leen  is  not  unusual,  and  failure 
to  eradicate  the  disease  by  arsphenamin  and  i)rolonged  mercurial 
treatment  may  result  in  a  syphilitic  spleen  which  permits  not  only 
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luetic  reinfection  of  the  body  but  also  causes  a  high  grade  of  (chronic 
anemia.^i" 

It  is  probable  that  some  form  of  cheniotaxis  attracts  to  the  spleen 
all  of  these  various  agents. 

The  characteristic  change  folloAving  splenectomy,  as  Ehrlich  has 
shown,  is  an  increase  of  eosinophil  cells  the  second  year  after 
removal. 

The  decrease  of  eosinophils  in  the  peripheral  circulation  following 
starvation  and  the  indications  of  a  very  close  relationship  between 
eosinophils  and  intestinal  secretion  suggest  that  the  eosinophils 
may  convey  a  hormone  which  is  important  for  proper  cellular 
activity  in  the  intestine. '^^  Their  relation  to  anaphylaxis  suggests 
that  they  are,  in  some  measure,  a  reaction  of  the  organism  against 
the  penetration  of  foreign  proteins."^  Eosinophils  possess  impor- 
tant phagocytic  properties  both  for  bacteria  and  cells  and  are  well 
adapted  to  the  absorption  of  toxic  products  and  may  play  an 
important  role  in  the  maintenance  of  immunity."^  ^-°  ^^i 

Giffin^^"  '-^reported  a  case  of  persistent  eosinophilia  with  h}^7)erleu- 
kocytosis  and  splenomegaly  in  which  the  spleen  was  finally  removed. 
Examination  of  the  organs  four  and  a  half  years  later  showed  eosino- 
philic polynuclears  and  myelocytes  abundant  in  the  bone-marrow 
and  the  abdominal  lymph  glands.  In  this  case  the  permanent 
increase  of  the  leukocytes  following  splenectomy  for  a  period  of 
four  and  a  half  years  considered  in  connection  with  the  occurrence 
of  more  or  less  constant  eosinophilia  after  splenectomy  for  various 
other  conditions  may  be  indicative  of  some  special  function  of  the 
spleen  with  respect  to  eosinophilic  cells  or  with  respect  to  the  toxins 
which  eosinophilic  cells  are  capable  of  absorbing. 

The  results  recorded  by  Hektoen^^*  show  that  splenectomy  may 
diminish  the  output  of  antibodies,  especially  when  done  about 
the  same  time  as  antigen  is  injected.  Antibodies  appear  earlier 
in  the  spleen  than  in  the  blood;  antigen  is  fixed  by  the  spleen  and 
in  the  presence  of  antigenic  substances  cultm-es  of  splenic  tissue 
outside  the  body  may  produce  antibodies.  The  results  of  several 
experiments  indicate,  however,  that  after  antibody  production  is 
well  under  way  splenectomy  has  little  or  no  efl'ect  on  the  course  of 
the  antibodies  in  the  blood.  The  antibody  content  of  the  blood  is 
not  diminished  markedly  by  splenectomy  or  roentgenization  at  or 
near  the  height  of  the  cur\'e.  The  nature  of  this  so-called  resistance 
remains  obsciue. 

Effects  of  Splenectomy  and  Compensation  for  Spleen  Function.  We 
know  that  the  remo\'al  of  the  normal  spleen  rendered  necessary  by 
traumatism,  etc.,  introduces  no  serious  bodily  change. 

The  absence  of  the  spleen  has  no  influence  on  either  the  adult 
or  the  growing  organism,  and  seems  to  be  without  influence  on 
the  mother  or  child  if  removed  during  pregnancy.^-''  This  holds 
for  animals  and  for  man.     Henn^-^  showed  that  the  spleen  is  not 
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essential  to  the  life  of  young  rats,  rabbits,  kittens  and  puppies  and 
that  splenectomy  has  a  negligible  influence  on  their  growth. 

There  seems  to  be  no  eliaiige  in  the  general  metabolic  processes 
follcAving  removal  of  the  spleen.^"  Tliis  holds  for  well-fed  and 
])u()rl\'  nourished  animals,  for  the  basal  metabolism,  carbon  dioxide 
and  sugar  metabolism.'--"^  The  spleen  diminishes  in  size  like  the  rest 
of  the  body  with  hunger. '-^ 

The  fact,  however,  that  the  spleen  can  be  extirpated  without 
causing  death  or  even  considerable  detriment  to  the  animal  organ- 
ism does  not  militate  against  the  conclusion  that  it  is  an  organ  of 
prime  importance  for  the  organism.  Other  organs  (hemolymph 
nodes,  bone-marrow  and  adenoid  tissues  in  general)  may  assume 
part  of  the  role  of  the  spleen  when  this  is  absent,  but  only  the 
severity  of  the  blood-destroying  agent  and  the  individual  resist- 
ance can  determine  whether  the  body  can  stand  the  strain  when 
deprived  of  the  spleen.  Cases  of  death  from  removal  of  the  malarial 
spleen  indicate  this  strongly.'''" 

After  splenectomy  the  lymph  glands  of  the  greater  cur\ature  of 
the  stomach  and  the  omentum  hypertroi^hy  and  become  distinctly 
red,  and  new  ones  develop  in  the  neighborhood  of  the  extirpated 
spleen.'^'  Hyperplasia  of  the  lymphatics  also  gradually  develops 
first  in  the  vicinity  of  the  portal  vessels  and  then  inside  the  li\'er 
lobes.  This  hyperplasia  is  evidently  a  compensating  process  in 
the  lymphatic  elements  in  the  depths  of  the  liver;  it  explains  the 
increase  in  size  of  the  liver  which  follows  removal  of  the  spleen.'^- 
Schmidt'''^  found  iron-containing  cells  in  the  liver  similar  to  the 
Kupfler  cells,  reminding  him  of  spleen  follicles.  In  these  he  found 
deteriorating  red  cells  which  he  assumed  developed  to  take  on 
splenic  function.  The  increase  of  Kupft'er  cells  in  the  liver  and 
changes  in  lymph  glands  and  bone-marrow  indicate  a  compen- 
satory function  on  the  part  of  these  tissues  in  supplying  a  missing 
factor  in  blood  formation  and  destruction.''^^ 

According  to  Freytag,^^  spleen  function  is  fully  compensated  for 
within  five  or  six  weeks. 

Physical  Diagnosis  of  the  Spleen.  Palpation  gives  the  only  definite 
information  as  to  the  size  of  the  spleen;  if  it  cannot  be  felt,  percus- 
sion is  a  poor  and  misleading  substitute.  We  are  as  yet  unable  to 
study  the  earlier  manifestations  of  associated  diseases  in  relation 
to  the  size  of  the  spleen,  and  its  lesions  are  gross  before  we  can  be 
certain  that  it  is  concerned  in  the  i)ro<luction  of  the  symptoms  from 
which  the  patient  suil'ers. 

To  estimate  more  accurately  the  size  of  the  spleen,  Chaufi'ard'''-^ 
draws  a  line  from  the  middle  of  the  axilla  to  the  trochanter  region, 
the  arm  held  above  the  head.  This  line  serves  as  the  base  from 
which  the  o\oid  spleen  is  j^alpated  and  percussed,  and  the  outline 
marked  also  on  the  skin.  A  line  is  then  drawn  from  the  base 
line  axially  to  the  farther  limit  forward  of  the  spleen.     This  axial 
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on- 


line is  bisected  in  the  center  l)y  a  line  jJcrpciKlicuIai-  to  it.  We 
thus  have  two  hnes  that  can  be  measured  and  C()ni))arcd  from  case 
to  case,  giving  thus  the  ai)}m)xiinate  size  of  the  spleen. 

Radiographic  examination  of  the  spleen  has  been  of  comparatively 
little  assistance  in  the  diagnosis  of  its  function.  By  means  of  the 
roentgen  ray  the  outlines  of  the  spleen  may  be  fairly  well  deter- 
mined. The  examination  is  made,  moving  the  patient  from  side 
to  side  so  as  to  change  the  position  of  the  adjacent  hollow  organs. 
The  left  costoplu-enic  sinus  indicates  the  position  of  the  ui)per 
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pole  and  external  surface  of  the  spleen.  Gas  in  the  stomach  or  air 
introduced  by  tube  may  help  in  outlining  the  lower  surface  and 
right  boundary  of  the  spleen.  In  children  who  are  easily  moved 
about  the  outlines  are  more  clearly  defined.  In  pathologic  spleens 
manifesting  large  tumors  this  method  of  examination,  as  well 
as  insufflation  of  the  colon  with  air,  is  necessary  for  differential 
diagnosis. '^^  ^^^ 

Puncture  of  the  spleen  is  attended  with  danger  and  is  not  prac- 
tised clinically  for  diagnosis  except  in  cases  of  suspected  abscess. 
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Here  the  danger  of  infection  is  great  and  its  use  as  a  diagnostic 
method  has  been  strongly  oi)posed  even  in  localized  infections.^^^ 

Causes  of  Enlargement  of  the  Spleen. '''^ 

I.  In  children. 

(a)  Disturbances  of  metabolism,  rickets,  amyloid  disease. 

(6)   Chronic  intestinal  affections. 

(c)   Large  but  ill-defined  group  of  intestinal  disorders, 

particularly  in  the  tropics. 
(//)  The  pseudoleukemia  infantum. 
II.  In  the  infections, 
(a)  Syphilis. 
(6)  Malaria. 

(c)  Kala-azar  and  other  forms  of  tropical  splenomegaly. 

(d)  Hodgkin's  disease. 

(e)  Tuberculosis. 

III.  In  primary  disorders  of  the  blood-forining  organs. 

(a)  Leukemia. 

(6)  Pernicious  anemia. 

(c)   Chlorosis. 

{(I)  Ilemaclu-omatosis. 

(e)  Polycythemic  splenomegaly. 

IV.  In  cirrhosis  of  the  liver. 

(fl)  Syphilitic. 
{h)  Alcoholic. 

(c)   Hypertrophic  of  Hanot. 
V.  Hereditary  and  family  forms  of  splenomegaly. 
(a)  Congenital  acholuric  icterus. 
(h)  Constitutional  disturbances,  dwarfing,  etc. 
VI.  Newgrowths  and  parasites. 
(a)  Sarcoma. 
(6)  Primitive  endothelioma  of  Gaucher. 

(c)  Echinococcus. 

(d)  Schistosoma  of  Japan. 

VII.  Splenomegaly  not  correlated  with  any  of  the  above  or  with 
any  known  cause. 
(a)  Banti's  disease  with  its  three  stages: 

1.  Simple  enlargement. 

2.  Splenomegaly  with  anemia. 

3.  Splenomegaly    with    anemia,    jaundice    and 

ascites. 
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THE  AUTOLYSATE-PRECIPITIN  REACTION  IN  TYPHOID  FEVER. 

(A    PRELEMIXARY    REPORT.) 

By  John  L.  Laird,  M.D.,  John  R.  Coxover,  ]\I.D.. 

AXD 

Donald  C.  A.  Bitts,* 

PHIL.\DELPHIA. 

(From  the  Division  of  Laboratories.  Pennsylvania  Department  of  Health.) 

The  obvious  necessity  for  improvement  in  the  laboratory  methods 
of  diagnosis  of  typhoid  infection  and  the  failure  of  bacteriologic  and 
direct  immunologic  research  studies  to  accomplish  it,  has  led  us  to 
seek  a  solution  of  the  problem  by  an  entirely  new  route.  Research 
in  typhoid  determination  has  dealt  almost  entirely  with  attempts  to 
discover  more  sensitive  culture  media  for  the  differentiation  of  the 
nonlactose  fermenting  group  as  a  first  step  in  the  diagnosis.  Endo, 
Conradi-Drigalski,  Teague's,  malachite  green,  brilliant  green  and 
litmus  media  have  been  used  and  advocated  by  the  various  work- 
ers. All  ha^'e  shown  results  of  al^out  equal  efhciency  in  the  hands 
of  their  respective  advocates.  None  has  shown  any  appreciable 
advantage  over  the  others,  nor  any  ad\ance  in  accuracy  of  differ- 
ential diagnosis. 

The  reason  for  the  failures  to  determine  the  typhoid  bacillus  in 
the  excretions  of  typhoid  cases  and  carriers  by  these  methods,  we 
believe  to  be  twofold:  (1)  They  depend  upon  bacterial  action  on 
lactose.  This  presupposes  a  goodly  number  of  culturally  typical 
typhoid  bacilli  in  the  stools  and  urine,  a  condition  which  probably 
rarely  exists;  (2)  it  is  beyond  reasonable  doubt  that  many  of  the 

*  The  authors  wish  to  express  their  indel)tedness  to  the  Philadelphia  Cleneral 
Hospital  for  the  privilege  of  their  wards,  to  the  H.  K.  Mulford  Company  for  a  supply 
of  antityphoid  serum  which  made  possible  continued  experimentation  and  to  Miss 
Nora  Heffernan,  Research  Technician  in  the  State  Laboratories,  for  technical  aid 
in  this  research. 
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tx'phoid  bacilli  infestinij  the  small  intestine  of  the  typhoid  case  are 
antolyzed  during  their  passage  through  the  intestinal  tract,  and, 
tlierefore,  are  not  culturally  demonstrable.  IJacteriologic  technic, 
under  the  most  favorable  conditions,  will  average  about  25  per  cent 
of  positive  results  upon  known  typhoid  excretions.  The  typhoid 
organism,  even  of  the  preeminently  stable  strains,  such  as  RaAvling's 
or  Stewart's,  so  conmionly  used  in  the  laljoratories  because  of 
stability  for  agglutination  tests,  have  been  known  to  undergo 
mutation,  to  acquire  the  ability  to  ferment  lactose.  This  has 
occurred  several  times  in  this  laboratory,  and  has  been  verl)ally 
corrol)orated  by  other  bacteriologists;  the  colonies  showing  marked 
fermentation  having  been  identified  as  pure  typhoid  by  other 
methods  of  determination.  How  much  more  likely,  then,  that  this 
change  in  cultural  characteristics  should  occur  in  the  average 
unstable  strain  from  tJie  txphoid  case.  An  examination  by  such 
method,  therefore,  fails  in  its  first  step. 

It  should  be  easily  perce])tible  from  the  foregoing  that  one  of 
three  methods  of  attack  must  l)e  adopted  for  improvement  in 
typhoid  determination . 

1.  To  determine  the  ty])lioi(l  bacillus  by  the  other  differential 
methods  applied  to  all  organisms  present  in  the  original  culture 
of  the  excretions,  regardless  of  their  action  upon  lactose. 

2.  To  employ  a  method  of  treatment  to  the  excretions  which  will 
bring  about  a  reclamation  of  the  typhoid  bacillus  to  cultural  type 
before  the  ap])licatioii  of  the  difi'erential  cultural  methods. 

3.  To  determine  the  presence  of  an  autolysate  of  the  typhoid 
bacilli  in  the  excretions. 

The  first  method  is  one  ai)i)ropricite  to  the  more  pm'ely  research 
laboratory.  The  second  has  shown  some  promise  in  this  laboratory, 
in  the  use  of  the  "  living-culture  tube"  devised  by  Laird,  the  detailed 
description  of  which  cannot  be  given  in  this  article.  This  publica- 
tion will  deal  entirely  with  the  preliminary  work  upon  the  third 
method,  the  autolysate-precipitin  reaction  in  tyi)hoid  stools  and 
urine. 

The  autolysate-precipitin  reaction  should  not  be  confused  with 
the  precipitin  reaction  heretofore  employed  in  the  diagnosis  of 
typhoid.^  Our  reaction  is  dependent  upon  the  determination  of 
the  existence  of  the  autolysed  typhoid  bacilli  in  the  excretions  of 
the  patient  by  means  of  a  known  specific  typhoid  ral)l)it's  serum, 
in  direct  contrast  to  the  older  method  which  dei)entled  upon  a 
precipitin  reaction  in  the  serum  of  the  suspected  ])atient  by  means 
of  a  known  typhoid  solution. 

The  technic  of  the  autolysate-precipitin  reaction  was  in  part 
suggested  by  the  promising  work  of  Robinson  and  Meader  upon 
the  precipitin  reaction  in  the  diagnosis  of  gonorrhea.'- 

•  Hiss  and  Zinsser.  Text  IJook  of  Bacteriology,  p.  424.  Xorris:  .Jour.  Infect. 
r>is.,    1904,   1,   3. 

"  Hobinsou  and  Meader:     Jour.  Urol.,   1!)2(),  3,  772. 
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Before  entering  into  the  actual  procedure  of  our  experiments  the 
technic  of  preparing  the  serum  and  specimens  will  he  dcscrihed. 

Preparation  of  Rabbit's  Serum  (Precipitin).  Method  1.  A 
suspension  of  typhoid  bacilli  is  made,  in  N/OO  NaCl,  of  two  billion 
organisms  per  cubic  centimeter  and  placed  in  the  incubator  for 
four  days.  It  is  then  centrifuged  and  the  clear  supernatant  solu- 
tion used  and  kept  at  room  temperature.  One  cubic  centimeter  is 
injected  intravenously  into  rabbits  at  intervals  of  five  to  seven 
days  for  live  injections;  the  rabbits  are  bled  on  the  fifth  day  after 
the  last  injection. 

The  agglutination  titer  should  be  at  least  1  :  1000  and  the  serum 
should  siiow  a  definite  precipitate  with  the  original  autolysate. 

Method  2.  One-himdredth  of  a  twenty-four-hour  agar  slant  of 
typhoid  bacilli  suspended  in  1  cc  of  N/00  NaCl  and  killed  at  ()()° 
for  one  hour  is  injected  subcutaneously  every  seven  days  for  five 
injections.  The  rab})its  are  bled  on  the  fifth  day  after  the  last 
administration.  The  agglutination  titer  and  the  specific  precipita- 
tion should  be  the  same  as  No.  1. 

Method  3.  Injections  of  killed  typhoid  bacilli  are  given,  first 
subcutaneously  and  then  intravenously  every  day  for  nine  days, 
according  to  the  following  table: 

1st  day 500  million  killed  bacilli     subcutancoush'. 

2d      "  500        " 

3d      "  1000 

4th    "  1000 

5th    "  500        "  "  "         inti'a\'enousIy. 

6th    "  1000 

7th    "  1000 

8th    "  1000 

[lOOOl     ., 

Uth    ■'  ■^     „„     >  depciidinji  upon  the  condition  of  the 


2000  J 


animal. 


Allow  animals  to  rest  seven  days,  then  make  a  test  bleeding  for 
agglutination  titer  and  autolysate-precipitin  reaction.  Final  bleed- 
ing is  made  upon  the  ninth  day  if  tests  are  satisfactory. 

All  three  methods  have  shown  equally  good  results  in  the  auto- 
lysate-precipitin reaction,  but  method  3  showed  the  highest  agglu- 
tination titer,  1  :  (i400. 

Preparation  of  the  Infected  Stool.  T^^  o  grams  of  the  stool 
from  the  typhoid  patient  are  emulsified  in  20  cc  of  physiologic  salt 
solution  (N/00  NaCl)*  until  a  uniform  suspension  is  obtained.  A 
loopful  of  the  suspension  is  placed  upon  a  hanging-tlrop  slide  and 
examined  for  suspicious  organisms.  If  any  are  present  a  portion 
is  plated  upon  endo  medium  antl  inculcated  for  eighteen  to  twenty- 
four  hours.     Suspicious  colonies  upon  the  plate  are  examined  in 

*  Twenty  cc  of  N/00  NaCl  arc  used  for  the  suspension  Ijecauso  sniaUer  amounts, 
due  to  absorption  during  filtration,  yield  an  insufficient  amount  for  the  test, 
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the  hanging-drop  and  transplanted  to  litmus  milk  and  plain  agar 
and  incubated  for  twenty-four  hours.  Suspension  is  made  from 
any  growth  u})on  the  agar  slants  and  the  presence  of  the  Bacillus 
typhosus  verified  by  hanging-drop  and  specific  agglutination. 

While  these  routine  examinations  are  being  conducted  the  bulk 
of  the  original  suspension  is  allowed  to  stand  at  room  temperature 
until  the  insoluble  matter  has  settled  to  the  bottom  of  the  tube,  or, 
if  the  examinations  have  siiown  living  organisms  suggesti\'e  of 
Bacillus  typhosus  the  suspension  is  placed  in  the  incubator  for 
twehe  hours  in  order  to  insure  sufficient  autolysis.  The  super- 
natant liquid  is  then  decanted  and  centrifuged  for  thirty  minutes 
at  3000  r.p.m.  The  supernatant  portion  is  again  transferred  to 
another  tube  and  0.5  gm.  of  Kieselguhr  (diatomaceous  earth)  is 
added,  agitated  and  filtered  through  filtering  paper. 

It  was  found  that  the  above  method  yields  a  clear  filtrate  most 
suitable  for  our  tests. 

Preparation  of  Infected  Urine.  Before  clarification  for  the 
tests  the  urine  must  be  examined  qualitatively  for  albumin,  as  it 
lias  been  foimd  that  albumin  causes  precipitation  with  specific  sermn 
which  might  be  falsely  interpreted  as  a  positive  reaction.  The 
other  abnormal  constituents  of  the  urine  do  not  influence  the 
precipitin  reaction.  If  albumin  is  present  it  is  eliminated  liy 
adding  dilute  acetic  acid,  boiling  until  the  albumin  is  precipitated 
and  filtering.  The  resultant  acidity  interferes  in  no  way  with  the 
precipitin  test,  but  it  may  l)e  neutralized  to  litmus  with  dilute 
sodium  hydroxid  solution.  Moreover,  we  are  led  to  believe  that 
specimens  infected  with  the  Bacillus  typhosus  have  a  high  degree  of 
acidity  which  increases  with  the  progressive  autolysis.  The  deter- 
mination of  the  actual  hydrogen-ion  concentration  of  these  speci- 
mens has  not  been  performed,  but  will  be  taken  up  in  a  later 
publication. 

The  specimen,  free  from  albumin,  is  centrifuged  for  fifteen 
minutes  or  longer  at  2000  r.p.m.  to  produce  a  clear  supernatant 
Huid,  to  Avhich  Kieselguhr  is  added  and  filtered.  Absolute  clarity 
(jf  the  specimen  is  imperative,  otherwise  any  sediment  or  cloudi- 
ness might  be  misconstrued  as  a  positive  reaction. 

The  controls  for  our  ex]:)eriments  ha^'e  been  normal  feces  and 
urines  treated  under  the  same  conditions  as  the  infected  specimens, 
together  witli  direct  controls  of  the  latter  to  A\hich  no  scrum  has 
been  added  and  the  unmixed  serum. 

Before  performing  the  autolysate-precipitin  test  upon  actual 
cases  of  ty])h()id,  normal  urines  and  stools  were  infected  with 
Bacillus  tyj)hosus.  (For  this  purpose  a  two-billion  per  cc  suspen- 
sion of  Bacillus  typhosus,  Rawling's  strain,  was  used.)  The  infected 
specim(>n  was  incubated  for  varying  periods,  six  hours,  twenty-four 
hotu's,  four-  and  seven  da>'s.  Although  wc  received  ])ositive  reac- 
tions at  the  ex])iration  of  tlie  incubation  jnM'iods  in  all  cases,  it  was 
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foiiiKl  tliat  with  increased  autolysis  there  was  increased  |)recii)ituni. 
It  was  also  found  that  the  autolysate-])reci]Mtin  n^actiou  \va>  con- 
sistently positive  only  with  the  specific  serum:  Ollu-r  rcauciits 
used  were  mercuric  potassium  iodid,  ammonium  .-.ulphatc,  ciliyl 
alcohol  and  heat,  hut  the  varying  degrees  of  accuracy  eliminated 
them  as  possible  precipitins. 

It  was  observed,  microscopically  and  culturally,  that  the  IJacillus 
t^-phosus  was  appreciably  lessened  and  the  charact(>ristics  <;Teatl\- 
altered  after  a  long  period  of  incubation,  it  being  impossible  to 
isolate  the  organism  after  four  to  six  days.  On  the  other  hand,  the 
autolysate-precipitin  reaction  became  more  marked. 

Technic  of  Autolysate-precipitin  REA<Tr()\.  Si)ccimeiis  of 
the  stools  and  urine  were  collected  daily  from  the  cases  und(>r  our 
observation  and  prepared  and  examined  as  described  under  tlic 
separate  headings. 

The  precipitin  rack  is  set  up,  using  three  tubes  for  each  ]>atient. 
In  the  first  and  second  rows  place  1  cc  of  typhoid  serum  in  (>acli 
tube.  To  the  first  row  add  1  cc  of  the  specimen  to  be  tested  and 
slightly  agitate.  To  the  second  row  1  cc  of  normal  urine  or  extract 
of  feces  is  added  and  the  tubes  agitated.  In  the  third  row  2  cc  of 
the  corresponding  test  specimen  is  placed  and  agitated.  The  tubes 
are  allowed  to  stand  at  room  temperature  for  one  hour  and  then 
])laced  in  the  ice-box  over  night.  In  the  morning  the  rack  is  again 
})laced  at  room  temperature  for  several  hours. 

At  the  expiration  of  four  or  five  hours  it  will  be  noted  that  the 
solutions  in  the  first  row  of  tubes  ha\'e  become  turbid  oi-  sliow 
appreciable  precipitation  in  the  positive  cases.  The  second  and 
third  rows  (controls)  should  be  clear  or  contain  a  ^'ery  small  amount 
of  precipitate  due  to  deterioration,  the  supernatant  solution  remain- 
ing clear  in  contrast  to  the  turbidity  of  the  positive  tests.  Of 
course  the  specific  serum  control  should  accom])any  each  set  of 
tests  and  should  remain  clear. 

Having  observed  satisfactory  autolysate-precipitin  reactions  n])on 
one  hundred  and  fifty-two  specimens  of  stool  and  urine  from  t\])hoid 
cases  and  convalescents,  we  deemed  it  advisable  to  ])erform  the  test 
upon  autolysates  of  other  pathogenic  organisms  occurring  within 
the  intestinal  tract.  For  this  pm'pose  we  used  twenty-fom--hour 
cultures  of  the  following  organisms:  Bacillus  morgani.  Bacillus 
shig^e,  Bacillus  para  coli  and  five  strains  of  the  Bacillus  dysenterite- 
flexner  (V,  W,  X,  Y  and  Z),^  together  with  Bacillus  typhosus, 
Bacillus  paratyphosus  A  and  Bacillus  ])aratyphosus  B. 

'  Classifieation  of  the  Dysentery-Flexiier  bacillus: 

V  =  Oxford  Flexner — Standard  Laboratory — Old  Flcxner. 
W   =  Cable,  British  Front,  1914  (new  variety). 

X    =  Hughes,    Carrier,    University    War    Hospital,    Soiitliaiiiploii     (new 
variety) . 

Y  =  Original  Hiss-Russell  strain. 

Z     =  Wliittington,  Carrier,  Univcn^^ity  War  Hosi)ita!,  Southampton  (new 
variety) . 
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Susi)ensi()iis  of  the  cultures  were  made  in  N/OO  NaCl  and  diluted 
to  contain  approximately  two  billion  organisms  ])er  cc.  They 
were  placed  in  the  incubator  for  six,  twelve  and  se\enty-two  hours 
and  then  centrifu<;ed  to  obtain  clear  autolysates. 

The  reactions  <;ave  very  encoura,uin,i;'  results  with  the  specific 
typhoid  serum.  The  members  of  the  typhoid  <;roup  (Bacillus 
typhosus.  Bacillus  ])aratyphosus  A  and  Bacillus  ])ara,ty])hosus  B) 
showed  clearly  ])ositive  while  the  seventy-two  hour  autolysates  of 
the  other  intestinal  organisms  were  negative.  Here  again  it  was 
noted  that  the  reaction  upon  the  typhoid  group  became  more 
pronouncetl  with  the  increased  autolysis.  The  seventy-two-hour 
autolysate  showed  almost  immediate  ])recipitation. 

Table  1  shows  the  results  of  the  increasetl  autolysis  upon  the 
autolysate-precipitin  reaction. 

It  can  be  seen  from  this  table  that  precipitation  l)ecomes  more 
pronounced  with  increased  autolysis;  tlie  ninety-hve-hour  autoly- 
sate showing  almost  instantaneous  precipitation,  while  the  twenty- 
four  and  seventy-two-hoiu"  autolysates  recjuired  twelve  liours  for 
the  reaction  to  occur. 

Table  II  illustrates  the  reaction  carried  out  Avith  specific  typhoid 
serum  upon  other  potentially  pathogenic  intestinal  organisms  in 
comparison  to  the  typhoid  group. 


TABLE    II. 


Organism 
Morgan  1 
Shiga 
Typhosus 

Para  A 

Para  B      . 

Para  coli 
Flexner  V 
Flexner  W 
Flexner  X 
Flexner  Y 
Flexner  Z 


JLYSATE- 

-PRECIPITI 

N    EX 

PERLMENTS. 

SEVENTY- 

TWO- 

IlOim   AUTOLYSATE 

Contri 
at  3000 

fugeii 
r.p.ni. 

HeaotioiiH. 

Incubation 

Immediate. 

Tiine. 

72  hours 

lij  minutes 

None 

None. 

72       " 

15 

None 

None. 

72       '• 

15 

Slight 
turbidity 

Marked, 

yo       " 

15 

Marked 
turbidity 

Marked, 

72       " 

15 

Marked 
turbidity 

Marked. 

72      " 

15 

" 

None 

None. 

72      " 

15 

" 

None 

None. 

72      " 

15 

" 

None 

None. 

72      " 

15 

" 

None 

None. 

72      " 

15 

" 

None 

None. 

72      '" 

15 

" 

None 

None. 

Suspension  of  2,000,000,000  organisms  per  cubic  centimeter  used  in  the  above 
experiment. 

It  will  be  noted  that  the  reaction  is  markedly  positive  with  the 
typhoid  group,  including  the  paratyphoid  Imcilli,  while  it  is  nega- 
tive with  the  other  organisms. 

Table  III  shows  the  results  of  the  autolysate-precipitin  reaction 
upon  actual  typhoid  stools  and  urine  in  the  progressive  stages  of  the 
disease  and  upon  carriers  and  normal  specimens. 
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TABLE    III. 


Autolysate-pre 

cipitiu  reaction. 

No.  of 

BactcrioloKJc. 

Iiuiiiediate. 

Time. 

Day  of  fever. 

spocimens 
exaiiiinci.!, 

Blood 

1 

297. 

cult 

+ 

lire. 

VVidal. 

Urine. 

Stool. 

Urine.     Stool. 

Urine.    !  Stool. 

- 

+     - 

+ 

+ 

- 

+ 

-     + 

+ 

- 

Lst  to    7th 

9 

1 

1 

4 

7 

1 

1 

7 

2 

Sth  to  14th 

9 

1 

1 

2 

1 

5 

3 

6 

1.5th  to  21st 

18 

1 

13 

5 

13 

5 

22d   to  28th 

27 

1 

1 

1 

15 

11 

16 

11 

29th  to  40th 

24 

17 

7 

.  . 

17 

7 

4  Lst  to  60th 

33 

26 

..  '    7 

4 

2 

5 

2 

24 

2  1    5 

o 

( 'aniens 

32 

2 

5 

1 

19 

5 

8 

19 

.  .      13 

Normal 

152 

105 

47 

105    .  . 

47 

(control) 

Tlie  l)lo()(i  culture  and  the  Widal  reactions  were,  of  course,  not 
performed  as  repeatedly  as  the  bacteriologic  examination  and  the 
autolysate-precipitin  reaction ;  nor  M^ere  they  performed  upon  every 
case.  The  specimens  represented  in  this  table  were  obtained  from 
1)  typhoid  cases,  5  convalescents,  2  carriers  and  10  normal  i)ersons. 
Attention  might  be  called  to  the  fact  that  the  bacteriologic  examina- 
tion upon  specimens  from  the  known  typhoid  cases  was  posit i\'e 
in  only  about  (i  per  cent,  while  the  autolysate-precipitin  reaction 
was  positive  in  100  per  cent  up  to  the  fifty-sixth  day  of  the  disease, 
after  which  the  two  negatives  were  obtained.  The  reaction  in  all 
instances  was  clearly  perceptible,  read  and  checked  by  several 
workers,  except  during  the  late  convalescent  period  as  the  final 
negative  was  approached.  During  convalescence,  after  two  nega- 
ti\e  bacteriologic  examinations  of  the  stool  and  urine  released  the 
patient  from  (piarantine  restrictions,  the  autolysatc-])reci])itin 
reaction  remained  positive  for  many  days. 

Summary.  A  })rief  discussion  of  the  problem  of  typhoid  diag- 
nosis is  gi\en  witli  the  reasons  leading  to  the  present  investigation. 

Experimental  autolysate-precipitin  reactions  and  the  technic 
of  jH-eparation  of  the  reagents  and  ])erf()rmance  of  the  test  are 
described. 

Autolysate-])recipitin  reactions  upon  autolysates  of  other  intes- 
tinal organisms  with  ty])hoid  preci])itin  showed  negati\e  results. 
The  rea(,'tion  was  j)ositive  not  only  to  the  Bacillus  ty])hosus,  but 
to  the  i)aratyi)hoid  A  and  B  autolysate. 

The  aut()lysate-preci])itin  reaction  showed  clearly  i)ositive  in  all 
cases  of  typhoid  fever  and  carriers  uj)  to  the  fifty-sixth  daA'  of  the 
disease.  The  carriers  were  of  many  years'  standing,  one  dating 
back  eiu'liteen  \'ears. 
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The  bacteriologic  diagnosis  was  positive  in  only  ahout  G  per 
cent  of  known  tyj)lioitl  cases. 

Conclusions.  It  seems  reasonable  to  conclude  e\en  at  this 
early  stage  of  experimentation,  that  the  autolysate-precii)itin  reac- 
tion is  distinctly  more  sensitive  and  accurate  than  any  of  the 
previous  methods  of  typhoid  determination. 

Inasmuch  as  the  unknown  quantity  in  the  reaction  is  a  dii-ect 
chemical  derivative  of  the  typhoid  bacillus  (typhoid  autolysate) 
a  positi\'e  reaction  must  signify  the  presence  of  typhoid  bacilli  in 
the  i)atient  from  whom  the  test  excretions  liave  been  obtained. 
In  other  words,  as  long  as  the  autolysate-precipitin  reaction  remains 
positive  the  patient  is  harboring  living  typhoid  bacilli  and  is  a 
potential  menace  as  a  typhoid  carrier.  The  reaction  does  not 
depend  upon  any  immune  process  in  the  ])atient,  but  uj^on  the 
presence  of  the  chemical  constituents  of  the  typhoid  bacillus  in 
the  excretions  and,  therefore,  should  not  persist  after  the  subject 
is  free  from  this  infection. 

The  persistence  of  the  positive  reaction  long  after  the  negative 
I)acteriologic  examinations,  upon  which  ]>atients  ha\e  been  released 
from  quarantine  restrictions,  indicates  the  advantage  of  its  adop- 
tion as  a  better  method  of  control  of  typhoid  cases  and  carriers. 

The  result  of  the  autolysate-precipitin  reaction  in  the  early 
stages  of  the  disease  gives  promise  of  its  usefulness  in  the  field  of 
diagnosis  as  well  as  control  of  typhoid.  It  also  gives  promise  of 
usefulness  in  the  accurate  diagnosis  of  abortive  and  atypical  cases 
of  typhoid  which  have  hitherto  been  so  difficult  to  determine 
because  of  the  evanescent  character  of  the  infection  and  the  con- 
sequent absence  of  immunologic  effect. 

It  should  eliminate,  also,  the  confusion  encountered  in  the  sero- 
logic diagnosis  in  cases  which  have  received  typhoid  prophylaxis. 

The  distinct  specificity  of  the  reaction  to  the  typhoid  groups 
suggests  its  possibilities  in  the  diagnosis  of  other  intestinal  infec- 
tions with  the  use  of  precipitins  specific  to  them. 

It  seems  appropriate  to  make  ])assing  mention  of  the  sa\ing 
of  time  and  expense  in  this  as  a  routine  method  of  diagnosis  and 
control,  if  further  experimentation  prove  its  promising  depend- 
ability. 

It  must  be  understood  that  the  foregoing  conclusions  shoidd  not 
be  interpreted  as  final,  in  consideration  of  the  limited  number  of 
cases.  Many  pertinent  questions  arise  wliich  can  be  answered 
only  by  continued  experimentation  upon  typhoid  in  all  of  its 
phases  and  upon  the  other  diseases. 
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2oO  WEARN:    thrombosis    of   the   coronary    ARtERTES 


THROMBOSIS  OF  THE  CORONARY  ARTERIES,  WITH 
INFARCTION  OF  THE  HEART. 

By  Joseph  T.  ^YEARN,  :\r.I)., 

BOSTON,    MASS. 

(From  the  Medical  Service  of  the  Peter  Bent  Brigham  Hospital.) 

Introduction.  Coronary  thrombosis  with  infarction  of  the  heart 
as  a  clinical  entity  is  a  condition  which  is  generally  classed  among 
the  rarities  of  medicine.  Indeed,  it  is  considered  so  rare  and  of  so 
little  importance  that  most  of  the  text-books  of  medicine  fail  to 
give  it  mention  or  perhaps  dismiss  it  with  a  brief  paragraph,  while 
several  of  the  larger  systems  of  medicine  ignore  it  altogether.  It 
has  even  been  said  by  a  xevy  eminent  physician^  that  "there  are 
no  characteristic  physical  signs  or  symptoms  by  which  tlii'ombosis 
of  the  coronary  arteries  can  be  diagnosed."  So  at  best  it  is  usually 
looked  upon  as  a  terminal  cAent,  impossible  to  diagnose  and  there- 
fore of  little  clinical  import.  The  literature  on  the  subject,  more- 
over, consists  for  the  most  part  of  a  very  small  number  of  case 
reports;  no  attempt  has  been  made  to  study  a  large  series  of  cases, 
confirmed  by  necropsy,  so  that  a  clinical  picture  might  be  con- 
structed which  would  enable  one  to  recognize  the  condition.  It 
is  little  wonder  then  that  the  diagnosis  is  generally  left  for  the 
pathologist  to  make. 

As  a  matter  of  fact  the  condition  is  not  a  very  rare  one;  it  merely 
goes  unrecognized  din-ing  life.  To  account  for  this  failure  of 
recognition,  in  part  at  least,  one  needs  only  to  consider  the  mode 
of  death  of  the  individuals  who  die  from  this  cause.  As  a  rule, 
death  is  sudden  or  follows  a  brief  atute  illness,  so  that  many  of 
the  patients  are  ncAer  seen  by  a  physician  at  all,  or  are  only  examined 
after  death  by  a  coroner.  A  few,  however,  survive  the  attack, 
and  on  their  account  it  is  of  great  imjjortance  that  the  condition 
be  recognized  and  properly  treated.  Its  recognition  is  of  further 
importance  because  of  the  close  resemblance  of  the  condition  to 
acute  diseases  of  the  chest  or  abdomen;  not  infrequently  it  has 
been  mistaken  for  pneunu^nia,  pleurisy,  acute  cholecystitis,  pan- 
creatitis or  perforated  gastric  or  duodenal  ulcer,  and  undoubtedly 
some  of  the  so-called  "negative  laparotomies"  could  have  been 
j)revented  had  the  condition  of  the  coronary  arteries  been  duly 
considered  before  the  decision  to  operate  was  made. 

Intil  com])aratively  recent  years  the  literature  yielded  nothing 
more  than  a  few  case  reports,  and  no  attempt  had  been  made  to 
correlate    these.     Indeed,    from  the  time  of  William  Harvey  to 

>  Broadhciit,  Sir  William  TI.:      Heart  Disease,  New  York,  4th  ed.,  1900,  p.  .324. 
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the  latter  part  of  the  nineteenth  century  httle  or  no  progress  was 
made  in  the  recognition  of  cardiac  infarction.  Harvey,  however, 
reported  a  case-  which  was  ahnost  certainly  one  of  coronary  throm- 
bosis, although  he  did  not  interpret  it  as  such.  The  interest  of 
it  makes  it  worth  quoting:  "A  noble  knight,  Sir  Robert  Darcy, 
an  ancestor  of  that  celebrated  physician  and  most  learned  man, 
my  own  dear  friend  Dr.  Argent,  when  he  had  reached  to  about  the 
middle  ])eriod  of  life,  made  frequent  complaint  of  a  certain  dis- 
tressing pain  in  the  chest,  especially  in  the  night  season;  so  that 
dreading  at  one  time  syncope,  at  another  suffocation  in  his  attacks, 
he  led  an  unquiet  and  anxious  life.  He  tried  many  remedies  in 
vain,  having  had  the  advice  of  almost  every  medical  man.  The 
disease  going  from  bad  to  worse,  he  by  and  by  became  cachectic 
and  dropsical,  and  finally,  grievously  distressed,  he  died  in  one  of 
his  paroxysms.  In  the  body  of  this  gentleman,  at  the  inspection 
of  which  there  were  present  Dr.  Argent,  then  president  of  the 
College  of  Physicians,  and  Dr.  George,  a  distinguished  theologian 
and  preacher,  who  was  pastor  of  the  parish,  we  found  the  wall 
of  the  left  ventricle  of  the  heart  ruptured,  having  a  vent  in  it  of 
the  size  sufficient  to  admit  any  of  my  fingers,  although  the  wall 
itself  appeared  sufficiently  thick  and  strong;  this  laceration  had 
apparently  been  caused  by  an  impediment  to  the  passage  of  the 
blood  from  the  left  ventricle  into  the  arteries." 

A  number  of  cases  have  been  reported  since  Harvey's  time, 
and  in  many  of  them  some  new  sign  or  s\'mptom  has  been  observed 
and  emphasized  by  the  author,  so  that  after  a  number  of  years 
the  literature  furnishes  most  of  the  imjiortant  facts  about  the  con- 
dition, though  in  a  somewhat  scattered  and  nonccjrrelated  form. 
IVIorgagni,^  Heberden,^  and  Caleb  Hillier  Parry^  were  among  the 
first  to  associate  anginal  pain  with  lesions  of  the  coronary  arteries, 
and,  in  more  recent  years,  Leyden,''  Kernig'^  and  Pawinski^  reported 
pericardial  friction  rubs  following  angina,  but  apparently  they 
did  not  realize  the  significance  of  the  sign.  Gorham-*  reviewed 
the  literature  on  this  point  and  reported  several  cases  of  cardiac 
infarction  in  which  a  friction  rub  was  heard,  and,  on  account  of 
the  constancy  of  this  finding,  he  emphasized  it  as  one  of  the  most 
important  of  the  diagnostic  signs.  Huchard^°  called  attent'on  to 
the  persistence  of  pain  or  the  so-caWed  status  a7} gin osus,  while  Krehl" 

'^  Harvey,  William:     The  Works  of  W'illiam  Harvey,  Second  Disquisition  to  John 
Riolan,  Junior,  p.  127.     (Printed  for  the  Sydenham  Society,  London,  1847.) 
3  Quoted  by  Osier." 

*  Commentations  on  the  History  and  Cure  of  Disease,  London,  1816,  4th  ed.,  p.  302. 

*  An  Inquiry  into  the  Symptoms  and  Causes  of  Syncope  Anginosa,  Commonly 
Called  Angina  Pectoris,  London,  1799. 

«  Ztschr.  f.  klin.  Med.,  1884,  7,  459.     Quoted  by  Gorham.' 
"  St.  Petersburger  med.  W^chnschr.,  1892,  17,  177.     Quoted  by  Gorham.' 
»  Deutsch.  Arch.  f.  klin.  Med.,  1897,  58,  565.     Quoted  by  Gorham.' 
«  Albany  Med.  Ann.,  1920,  41,  109. 
'"  Tome  II,  Paris,  1899,  p.   128.  n  Nothnagel's  System,  12,  .5:^5,  699. 
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described  cases  of  coronary  obstruction  without  pain  and  recog- 
nized the  compatibiHty  of  coronary  occhision  with  hfc.  In  this 
country  Dock'-  was  one  of  the  first  to  emphasize  the  i)ossil)ihty 
of  diagnosing  the  condition  before  deatli,  and,  in  1896,  he  lamented 
the  fact  that  the  profession  was  so  slow  in  taking  up  the  study  of 
the  disease.  He  also  observed  that  a  heart,  although  extensively 
necrosed,  "may  continue  to  act  for  some  time  fairly  well,"  and  he 
was  among  the  first  to  recognize  the  true  relationship  of  pericarditis 
to  the  syndrome. 

It  is  to  Osier,"  however,  that  we  are  indebted  for  the  first  real 
correlation  of  the  clinical  and  pathologic  findings.  In  his  study, 
the  material  for  which  came  from  his  ])rivate  practice,  he  ga\'e  a 
very  thorough  discussion  of  practically  every  side  of  angina  pectoris 
and  reported  several  cases  of  coronary  tlirombosis.  Allbutt'^  also 
recognized  the  condition  and  discussed  at  length  the  origin  of  the 
pain  and  the  cause  of  sudden  death  in  this  disease.  Herrick  and 
his  co-workers  ^^  ^^  ^^  *^  have  made  a  very  careful  study  of  the  clinical 
aspects  of  a  few  cases,  and  have  written  an  excellent  description 
of  the  clinical  features  of  the  disease  w^liich  has  added  much  to 
the  present-day  knowledge  of  the  condition.  Sternberg,!^  Engle- 
hart,'-°  Obrastzow  and  Straschesko'-^  and  others  have  reported 
cases  in  the  past  few  years,  some  of  which  will  be  referred  to  later. 

This  paper  is  based  upon  a  study  of  19  cases  of  cardiac  infarction 
observed  at  the  Peter  Bent  Brigham  Hospital.  As  each  case 
came  to  necropsy  many  of  the  symptoms  and  signs  observed  in 
the  physical  examination  during  life  could  be  correlated  with  the 
postmortem  findings,  and  from  the  data  so  obtained  an  effort  has 
been  made  to  construct  a  clinical  picture  which  might  make  the 
diagnosis  of  the  condition  less  difficult.  These  cases  fall  under 
the  general  heading  of  acute  cardiac  infarction,  and  for  the  sake 
of  convenience  they  have  been  subdivided  into  two  groups:  (a) 
Those  cases  in  which  there  have  been  no  signs  or  symptoms  of 
beginning  cardiac  failure  and  little  or  no  evidence  of  an  impaired 
circulation  previous  to  the  infarction,  and  {b)  those  in  which  there 
had  been  organic  heart  disease  with  symptoms  and  signs  of  long 
standing,  and,  previous  to  the  obstruction  of  the  coronary  arteries, 
the  clinical  evidence  of  a  failing  heart  muscle. 

Etiology.  The  idea  has  gained  ])revalence  as  a  result  of  the 
reports  of  most  writers  that  the  disease  is  almost  always  limited 

'2  Notes  on  C'oronriry  Art(;ries,  Ami  Arl)or,  1890. 

'»  lAimlfian  Lectures,  Lancet,  lOlO,  No.  1,  pp.  G97,  839  and  973. 

i''  Diseases  of  the  Arteries,  Includint;  Angina  Pectoris,  London,  1915. 

i^  .Tour.  Am.  Med.  Assn.,  1912,  59,  201.5.  i^  ibid.,  1918,  70,  67. 

1-  Il)id.,  1918,  70,  1887.  "*  Ibid.,  1919,  72,  387. 

>9  Wien.  mcd.  Wchnschr.,  1910,  60,  14. 

^-»  Deutsch.  med.  Wchnschr.,  1909,  35,  838. 

21   Ztsehr.  f.  klin.  Med.,  1910,  71,  110. 
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to  the  upper  classes.  Osier  emphasized  this  i)oiiit  and  others  have 
remarked  on  the  fact  that  it  was  a  disease  rarely  seen  among  liospital 
ward  patients  or  groups  of  poorer  people.  The  explanation  of 
this  belief  is  due  undoubtedly  to  the  fact  that  the  majority  of  the 
cases  recorded  are  from  the  private  ])ractices  of  the  writers;  for 
the  same  reason  it  has  been  called  a  disease  of  professional  men 
or  men  accustomed  to  large  business  worries.  Osier,  for  instance, 
speaks  of  the  high  incidence  of  medical  men  in  his  series,  and  gives 
a  list  of  well-known  names  which  includes  Jolm  Hunter,  Charcot, 
Nothnagel  and  William  Pepper,  all  of  whom  died  of  coronary 
disease.  In  our  small  series,  however,  the  disease  has  not  been 
partial  in  its  selections  but  has  included  among  its  victims  clerks, 
machinists,  housewives,  and,  among  others,  one  man  who  gave  as 
his  occupati(m  "Christian  Science  healer."  Xor  has  the  disease 
confined  itself  chiefly  to  men,  as  has  been  noted  in  most  of  the 
previous  reports,  for  9  of  the  19  cases  were  in  women.  With  one 
exception  all  our  patients  were  over  forty  years  of  age,  being  mostly 
in  the  sixth  or  seventh  decades. 

A  thorough  search  of  the  records  of  these  patients  did  not  reveal 
any  factors  which  might  play  a  direct  role  in  the  etiology  of  the 
condition.  Heredity  was  dismissed  at  once,  for  there  was  only 
one  instance  of  sudden  death  in  a  previous  generation.  Evidence 
of  syphilis  and  rheumatic  fever  was  naturally  \-ery  carefully  sought, 
in  view  of  the  close  relationship  of  both  these  diseases  to  heart 
disease  and  of  syphilis  to  lesions  of  the  bloodvessels.  But  not  one 
of-  the  19  patients  gave  a  history  of  s^'philis,  and  of  the  13 
whose  Wassermann  reactions  were  done,  all  were  negative.  Finally, 
the  lack  of  any  evidence  of  syphilis  at  the  postmortem  examinations 
enables  one  to  say  that  that  disease  was  not  an  etiologic  factor 
in  this  series  of  cases  of  cardiac  infarction.  Rheumatic  fever  was 
also  unimportant  as  a  causative  factor,  for  in  one  patient  only  was 
there  a  previous  history  of  this  disease,  and  at  necropsy  this  indi- 
vidual was  the  onh'  one  whose  heart  showed  an  old  endocarditis. 
One  could  likewise  rule  out  other  conditions  such  as  diphtheria, 
pneumonia,  scarlet  fever,  chorea,  acute  tonsillitis,  nephritis  and 
hyperthyroidism  as  important  causative  factors,  for  not  one  of  them 
occurred  in  more  than  two  of  the  patients.  There  was  also  no 
history  of  excessive  use  of  alcohol,  tobacco,  tea  or  coft'ee. 

Attempts  to  establish  vascular  h\qDertension  as  a  factor  in  the 
disease  met  with  difficulties.  In  3  of  our  patients  hypertension 
was  known  to  exist  before  the  appearance  of  any  other  symj^toms 
referable  to  the  cardiovascular  system,  while  several  other  patients 
had  an  elevated  blood-pressure  upon  entrance  to  the  hospital. 
But  it  is  evident,  of  course,  that  no  direct  relationship  is  established, 
though  hypertension  as  an  accompanying  factor  deserves  more 
consideration  in  the  future  than  it  has  received  in  tlie  past.  Every 
patient  in  this  series  showed  some  degree  of  arteriosclerosis,  an(l 
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the  final  cause  of  the  infarction  in  e\'ery  case  was  coronary  arterio- 
sclerosis. The  factors,  therefore,  which  lead  to  arteriosclerosis 
play  an  indirect  part  in  causing  cardiac  infarction. 

Onset  of  the  Disease;  Symptoms.  When  one  considers  the  end- 
result  and  terminal  condition  of  the  heart,  and  especially  of  the 
coronary  arteries,  he  is  surprised  to  find  in  many  instances  no 
previous  s\^mptoms  referable  to  the  heart,  and  in  others  only 
mild  symptoms  which  certainly  would  not  indicate  the  true  state 
of  the  coronary  arteries.  Eight  of  the  patients,  for  instance,  had 
noticed  dyspnea  on  climbing  stairs  or  walking  fast.  In  tlu"ee  of 
these  the  dyspnea  ■\^'as  of  a  jiaroxysmal  type,  coming  on  suddenly 
after  exertion  and  disappearing  after  a  short  rest — in  other  words, 
the  sign  of  what  McKenzie  calls  a  senile  heart.  In  six  instances 
there  were  previous  anginal  attacks  which  had  begun  only  a  few 
weeks  or  montlis  before  the  terminal  attack.  In  contrast  to  this 
group,  with  few  signs  or  symptoms  of  warning,  is  the  group  of  four 
other  patients  who  entered  the  hospital  primarily  on  account  of 
moderately  severe  cardiac  decompensation  or  failure  resulting 
entirely,  so  far  as  could  be  determined,  from  sclerosis  of  the  coronary 
arteries.     Two  of  this  group  had  also  had  hemiplegias. 

The  onset  of  symptoms  of  cardiac  infarction  then  is  sudden  and 
abrupt  and  may  be  the  first  sign  to  the  patient  of  any  trouble  with 
his  cardiovascular  system.  He  may  be  enjoying  practically  normal 
health  one  minute  and  in  the  next  be  seized  with  an  excruciating 
pain,  or  perhaps  with  extreme  dys])nea.  Or  the  onset  may  occur 
after  a  number  of  anginal  attacks  which,  together  with, dyspnea, 
may  constitute  the  only  previous  warnings  of  involvement  of  the 
coronary  arteries.  But  with  this  latter  type  the  patient  recognizes 
instantly  that  his  attack  (indicative  of  the  infarction)  is  unlike 
any  that  he  has  ever  experienced  before.  In  this  group,  with 
few  or  no  previous  symptoms,  pain  is  certainly  the  most  prominent 
symptom  of  the  onset — sudden,  sharp,  knife-like,  excruciating  and 
constant  as  a  rule.  The  pain  ma>'  occur  in  the  e])igastrium,  over 
the  heart,  under  the  lower  end  of  the  sternum  or  in  all  these  and 
in  other  regions;  it  may  radiate  to  the  nipples,  to  the  arms  or  to 
the  abdomen,  and  to  various  other  places.  There  are,  however, 
otlicr  tyi)es  of  onset,  such  as  sudden  severe  dyspnea  usually  associ- 
ated with  extreme  weakness.  One  jmtient,  for  instance,  who  was 
seated  in  the  house  at  the  time  of  onset,  was  seized  with  a  sudden 
dysjiJiea  which  was  so  extreme  that  he  ran  out  of  doors  to  get  air. 

Following  closely  upon  the  pain  or  dyspnea,  at  times  occurring 
almost  sinndtaneously,  there  may  be  nausea,  vomiting  and  diarrhea. 
Generalized  sweating,  cough,  hemoptysis,  cyanosis,  aphasia, 
delirium,  c()lla])se  and  coma  were  noted  in  some  instances.  The 
skin  was  nsually  cold,  moist  and  of  a  characteristic  ])ale,  ashen  color. 
It  is  \('ry  interesting  to  nniv  the  relation  of  ])hysicMl  activity  to 
the  time  of  onset  of  cardiac  infarction,  since  some  anginal  attacks 


wearn:  thrombosis  of  the  coroxarv  arteries         2o.) 

seem  to  be  ln-onglit  on  by  exertion  and  at  times  by  overeatin.ir. 
In  3  of  the  })atients  the  onset  of  the  sym])toms  of  the  infaretion 
followed  severe  exertion  while  in  5  other  instances  the  patients 
were  at  rest  at  the  time.  In  only  1  did  the  si^ns  and  symptoms 
of  coronary  obstruction  begin  after  eating,  so  that  it  seems  safe 
to  consider  that  the  onset  of  cardiac  infarction  is  unrelated  to  the 
taking  of  food  and  bears  little  relation  to  exertion  as  a  cans;iti\e 
factor. 

The  onset  in  the  group  of  patients  with  signs  and  symj)tonis  of 
antecedent  cardiac  failure  is  in  marked  contrast  to  the  group  just 
described.  In  the  first  place  3  of  the  4  patients  were  irrational, 
so  that  the  occurrence  of  pain  could  not  be  ascertained,  and,  in 
addition,  dyspnea,  edema  and  other  signs  of  heart  disease  had  been 
present  for  some  time  and  in  such  degree  as  to  mask  the  onset  of 
the  tlu-ombosis  of  the  coronary  arteries.  One  of  these  patients, 
however,  before  becoming  irrational  had  a  sudden  increase  in 
dyspnea  and  weakness,  and,  in  a  second  one,  a  sudden  increase  in 
dyspnea  with  cyanosis  had  been  noted.  In  the  fourth  patient, 
who  was  rational  until  death,  no  pain  was  felt,  but  several  days 
previous  to  her  entrance  to  the  hospital  she  had  noticed  a  sudden 
increase  in  dyspnea  and  became  cyanotic  at  the  same  time.  It 
appears  then  that  in  those  individuals  with  signs  and  symptoms 
of  a  decompensated  heart  muscle  the  onset  of  coronary  infarction 
is  apt  to  cause  a  sudden  increase  in  these  signs  and  symptoms. 
The  patients  in  group  2  did  not  exhibit  the  gastrointestinal  symp- 
toms or  the  other  signs  and  symptoms  sho^^'n  by  group  1,  or  else 
their  symptoms  were  so  masked  that  they  were  not  detected.  The 
skin  of  these  individuals,  for  instance,  was  cyanotic  and  did  not 
show  the  typical  pale,  ashen  hue  which  was  so  characteristic  of  the 
other  group. 

With  many  cases  of  infarction  of  the  heart  death  comes  with 
the  onset  and  is  instantaneous;  some  patients  may  live-  a  few 
hours  or  a  few  days;  a  third  group  of  individuals  recover,  become 
ambulatory  and  are  able  to  return  to  light  work. 

There  are  many  characteristic  features  about  the  pain  of  cardiac 
infarction.  In  the  first  place  it  is  usually  persistent  once  it  has 
begun,  lasting  hours  or  days,  and  this  feature,  together  with  the 
distribution  of  the  pain,  has  given  rise  to  the  term  status  fuigiiiosus. 
This  stands  out  in  contrast  to  the  attacks  of  simple  angina  pectoris, 
where  the  pain  is  more  apt  to  last  minutes.  In  some  instances 
there  are  temporary  periods  during  which  the  sharp,  intense  pain 
may  change  to  a  dull  ache  in  the  same  region,  but  it  is  apt  to  return 
to  its  previous  state  of  severity.  In  other  cases  the  pain  may  be 
intermittent  with  periods  of  complete  absence.  The  pain  may  be 
precordial,  referred  deeply  within  the  chest  (substernal),  especially 
under  the  lower  end  of  the  sternum  or  in  the  epigastrium.  At 
times  it  may  cover  the  whole  upper  abdomen,  but  usually  when 
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abdominal  it  is  located  cither  in  the  epii,^astriuin  or  in  the  right 
upper  quadrant.  When  the  i)ain  occurs  in  this  region  in  repeated 
attacks  it  may  resemble  ^'ery  closely  the  colicky  pain  of  certain 
acute  abdominal  conditions;  when  tenderness  and  muscle  spasm 
are  associated  with  the  pain  in  this  region  the  diagnosis  is  a  difficult 
one.  Points  of  radiation  of  the  jiain  vary  considerably,  but  in 
this  series  there  was  radiation  from  the  precordial  and  substernal 
areas  to  one  or  both  arms,  sometimes  to  the  upper  arms  onh%  at 
others  to  the  finger  tips,  to  the  left  side  of  the  neck,  through  to  the 
back,  across  to  the  right  chest  or  around  both  sides  of  the  chest. 
From  the  epigastrium  the  radiation  ^\as  apt  to  be  upward  toward 
the  precordium  or  to  the  region  of  the  nipples.  In  several 
individuals  the  taking  of  food  or  drink  and  exertion  made  the  pain 
dehnitely  worse,  while  in  others  eating  and  moving  about  caused 
no  discomfort.  Quotations  from  some  of  the  patients'  descriptions 
of  their  pain  are  rather  vi^'id  in  some  of  the  more  unusual  types. 
One  individual  said,  "It  feels  as  though  someone  has  a  vise  on 
the  end  of  my  heart  and  is  gradually  tightening  it."  Another 
said,  "It  feels  as  if  a  large  stick  had  been  forced  into  my  chest 
(substernal),  and  it  is  pressing  on  everything  else  in  there."  Still 
another  complained  of  a  "constriction  inside,"  while  those  with 
the  epigastric  type  of  pain  usually  complained  of  sharp,  stabbing 
pains  in  that  region. 

The  attitudes  of  the  patients  as  they  lay  in  bed  presented  a 
marked  contrast  to  that  of  patients  with  acute  al)dominal  or  acute 
respirator^'  conditions.  In  the  al)dominal  tyj^e  of  pain  the  patients 
are  constantly  attempting  to  protect  this  part  and  to  lessen  the 
pain  by  such  changes  in  i)Osition  as  bended  knees,  flexed  thighs 
or  any  position  which  relieves  the  muscular  tension;  similarly  in 
acute  conditions  of  the  chest,  as  pleurisy,  for  instance,  the  patient 
is  apt  to  lie  upon  the  affected  side  or  to  assume  postures  which 
lessen  the  motion  on  that  side.  In  patients  with  cardiac  infarction, 
however,  nothing  of  this  sort  is  seen.  They  lie  in  any  ])osition  or 
may  be  propped  up  in  bed,  but  soon  find  that  no  relief  is  obtained 
by  changes  in  ])osition.     The  pain  seems  to  be  beyond  reach. 

In  10  of  our  patients  the  so-called  .status  a)iginosv.s'  was  present, 
but  after  several  days  there  was  a  gradual  decrease,  and,  in  some, 
a  disa])pearance  of  the  pain;  in  2  the  i)ain  returned  after  a  week 
in  severe  form  and  death  followed  the  same  day.  Relief  was 
impossible  to  obtain,  in  some  instances  large  doses  of  morphin 
failing  to  influence  the  pain. 

Dyspnea  was  a  prominent  and  almost  constant  feature,  being 
present  in  10  of  our  cases  of  cai'diac  infarction.  It  was  the  pre- 
dominant sign  and  chief  complaint  of  four  of  the  patients  who 
had  no  i^revious  signs  of  cardiac  failure,  being  of  such  a  severe  type 
that  it  was  out  of  pro]>ortion  to  the  other  findings  in  the  heart  and 
lungs.     One  woman,  for  example,  sat  up  in  bed  and  literally  gasj^ed 
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for  air,  yet  on  physical  examination  the  condition  found  in  the 
heart  and  hnigs  did  not  seem  to  account  for  tii^  extreme  difficulty 
in  breathing.  This  point  alone  should  suggest  the  possibiUty  of 
cardiac  infarction.  There  were  other  patients  in  whom  dys])nea 
was  not  a  prominent  sign,  and,  indeed,  in  some  it  ai)i)eared  only 
after  mild  exertion,  such  as  lifting  themselves  in  the  bed  or  similar 
mild  exercise.  Despite  this  frequency  of  dyspnea,  howe\er,  only 
6  of  the  patients  were  orthopneic,  and  2  of  these  were  in  the  grouj) 
with  cardiac  symptoms  of  long  standing.  Observations  upon  the 
vital  capacity  of  the  lungs  of  2  patients  were  made;  in  1  the  reading 
was  900  cc,  or  22  per  cent  normal  on  two  occasions,  and  800  cc,  or  20 
per  cent,  on  another;  in  the  second  patient  only  one  observation 
was  made,  the  reading  of  which  was  700  cc,  or  17  per  cent.  This 
last  result  is  of  doubtful  value,  as  the  patient  had  fluid  in  the  right 
thoracic  cavity.  Both  results  are  very  low,  but  it  is  felt  that  the 
first  one  is  of  definite  \'aliie,  for  the  patient  was  extremely  dyspneic. 

A  slightly  producti\"e  cough  troubled  some  of  the  patients;  in 
a  few  instances  this  was  a  troublesome  factor,  for  with  the  se\-ere 
dys})nea  and  weakness  it  was  very  exhausting.  Hemoptysis  was 
noted  in  2  instances,  but  was  not  profuse  in  either,  consisting  chiefly 
of  blood-streaked  sputiun.  Xo  infarcts  were  found  in  the  lungs 
of  these  patients,  l)ut  it  is  probable  that  the  severe  grade  of  con- 
gestion which  was  found  would  account  for  the  hemoptysis. 
The  postmortem  flndings  of  edema  and  congestion  in  the  lungs  of 
practically  every  patient  accounts  for  all  the  respiratory  signs  and 
symptoms  mentioned.  These  findings  seem  significant,  as  they 
show  that  the  first  sign  of  failure  of  the  heart,  regardless  of  whether 
the  injury  is  on  the  right  or  left  side  of  the  heart,  appears  in  the 
pulmonary  circulation.  In  later  stages  of  the  disease  as  the 
myocardium  became  weaker.  7  of  the  patients  showed  the  Cheyne- 
Stokes  type  of  respiration. 

In  the  group  of  patients  with  antecedent  heart  disease  the  eff'ect 
of  the  infarction  was  to  accentuate  those  signs  and  symj^toms  already 
present,  but  they  were  not  altered  to  any  extent  and  did  not  change 
the  picture  from  that  ordinarily  seen  in  patients  with  a  rapidly 
failing  heart  muscle. 

General  weakness  was  present  in  15  of  the  19  patients,  and  in 
some  it  was  so  extreme  that  the  slightest  movement  on  their  part 
would  cause  complete  exhaustion.  One  woman,  for  instance,  by 
merely  lifting  an  arm  would  become  dyspneic  and  completely 
exhausted. 

The  mental  state  seems  to  follow  no  rule.  Patients  may  remain 
perfectly  rational  up  to  the  time  of  death,  though  they  may  seem 
acutely  sick  and  in  a  critical  condition  tlu-oughout  their  illness; 
while  others,  whose  general  condition  seems  much  better  in  com- 
parison and  whose  myocardium  does  not  seem  to  be  failing,  may 
be  irrational  from  the  beginning.     Of  the  patients  studied  here 
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11  were  rational  up  to  the  time  of  death  while  8  became  stuporous, 
irrational  or  unconscious. 

Almost  all  of  the  patients  showed  distress,  anxiet}^  or  appre- 
hension in  their  faces,  and  the  expressions  in  many  were  those  of 
extreme  suffering.  The  color  of  the  skin  has  been  commented 
upon  by  Libman-  and  others,  and  in  many  cases  it  is  certainly 
striking.  In  some  of  our  patients  the  skin  was  pale,  while  in 
others  it  was  a  "pasty,  ashen  color,"  freciuently  being  cold  and 
moist  to  the  touch,  so  that  the  individual  resembled  a  person  in 
"shock."  In  two  of  the  patients  of  the  group  with  chronic  organic 
heart  disease  cyanosis  was  rather  marked,  but  it  was  not  seen  in 
the  others.  A  diffuse  red  flushing  of  the  skin  was  noted  in  three 
patients,  and,  in  one  instance,  this  was  a  striking  feature;  it  was 
only  a  temporary  phenomenon  which  appeared  twice,  lasting  about 
six  hours  each  time.  In  this  ])atient  the  skin  over  the  head,  body 
and  extremities  showed  a  bright  red  Hush,  and  during  this  time 
she  complained  of  severe  heat,  and  requested  that  she  be  fanned 
or  have  cold  sponges.  There  was  profuse  sweating  with  the  flushing 
but  no  change  in  temperature.  Profuse  sweating  without  the 
flushing  was  also  observed  in  four  others  soon  after  the  onset. 
Jaundice  was  observed  in  two  of  the  patients. 

Loss  of  ap])etite,  nausea  and  vomiting  were  disturbing  factors 
in  about  one-half  of  the  patients,  and  in  one  instance  food  was 
vomited  which  had  been  eaten  the  day  before.  These  symptoms 
and  the  fact  that  several  of  the  ]>atients  refused  to  take  food  for 
fear  of  increasing  the  pain  made  the  jjroblem  of  nourishment  a 
difticuh  one.  Constipation  and  diarrhea  were  infrequent.  A 
very  distressing  complication  was  abdominal  distention;  in  some 
])atients  this  symptom  was  rather  marked  and  embarrassed  an 
already  difficult  respiration.  In  view  of  these  gastrointestinal 
disturbances  during  the  acute  illness  it  may  be  significant  that 
seven  of  the  ])atients  had  for  some  months  noticed  discomfort  from 
gaseous  distention  after  meals,  some  of  them  stating  that  the 
symptoms  were  accentuated  by  the  acute  illness.  The  group  with 
antecedent  chronic  heart  disease  exhibited  none  of  these  features. 

Physical  Examination.  A  study  of  the  physical  examinations 
of  these  patients  revealed  the  fact  that  there  are  several  signs  in 
this  condition  which  occur  with  remarkable  constancy.  The  type 
of  dyspnea  and  the  color  of  the  skin  are  hel])ful  points,  but  it  is 
from  the  physical  findings  in  the  heart  and  lungs,  together  with 
the  history  of  the  illness,  that  one  can  expect  to  recognize  the 
occlusion  of  a  coronary  artery  with  the  resulting  infarct  of  the 
heart. 

On  auscultation  of  the  lungs,  and  especially  of  the  bases,  one 
is  very  apt  to  hear  crackling  rales.     These  persist  after  deep  breath- 
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ing  and  coughing  and  represent  the  earliest  e\iden('e  of  jxilmonary 
edenia,  wliich  in  turn  signifies  a  failing  niyoeardiuni.  Tlie  rales 
may  be  confined  to  the  bases  or  to  the  regions  of  the  axillae  or  again 
may  be  widely  (iistril)uted  throughout  both  lungs.  They  are 
usually  found  soon  after  the  onset  of  symptoms  and  were  present 
in  two  patients  who  were  seen  and  examined  within  two  or  three 
hours  after  the  begiiming  of  their  attacks.  In  one  of  these 
individuals  the  rales  were  widely  distributed,  giving  the  picture 
of  an  extensive  pulmonary  edema,  and  with  this  point  in  mind  it 
is  not  unreasonable  to  believe  that  many  cases  of  cardiac  infarction 
may  be  diagnosed  as  acute  pulmonary  edema  without  recognition 
of  the  true  underlying  cardiac  condition.  The  rales  were  ]:)resent 
in  17  of  the  19  cases,  and,  as  a  rule,  persisted  throughout  the  illness, 
generally  increasing  as  the  heart  muscle  grew  weaker.  In  a  few 
instances,  however,  they  disappeared  after  a  few  days.  Only 
one  individual  in  the  group  without  antecedent  cardiac  symptoms 
developed  a  hydrothorax,  whereas  two  of  those  in  the  group  with 
antecedent  clu-onic  heart  disease  had  a  hydrothorax,  a  third  had 
ascites  and  all  of  them  had  rales  widely  distributed  tliroughout 
both  lungs.  Tiie  frequency  of  the  occurrence  of  rales  in  the  lungs 
makes  it  a  sign  of  definite  value  and  especially  in  those  cases  reseni- 
ling  acute  intra-abdominal  conditions,  where  it  may  serve  as  an 
important  diii'erential  point  and  lead  to  the  correct  diagnosis. 

In  the  physical  examination,  when  one  considers  all  factors  in 
an  effort  to  determine  the  condition  of  the  heart,  one  is  able  to 
find  man}'  points  which  indi\idually  and  collecti^'ely  lead  to  one 
conclusion,  namely,  a  weak  heart  action.  The  ease  with  wliich 
dyspnea  is  provoked,  exhaustion  from  the  least  efl'ort,  a  weak  and 
feeble  pulse,  and  then  in  the  heart  itself  an  apex  impulse  that  can 
neither  be  seen  nor  felt  and  scarcely  audible  heart  sounds,  all 
these  findings  indicate  a  failing  heart.  By  percussion  the  heart 
was  found  to  be  enlarged  in  fourteen  instances;  in  the  other  five 
the  hearts,  wliile  apparently  within  normal  limits  on  percussion, 
were  found  to  be  enlarged  at  necropsy.  The  enlargements,  as  a 
rule,  were  not  great  but  there  were  exceptions,  as  shown  by  the 
weights  given  later.  On  auscultation  one  could  scarceh'  hear  the 
heart  sounds.  Those  heard  in  the  apical  region  are  described  as 
"weak,"  "faint,"  "distant"  and  frequently  of  a  "tic  tac"  quality. 
The  same  condition  was  found  to  be  true  in  listening  over  the 
base  of  the  heart,  except  in  0  individuals  in  whom  the  systolic 
blood-pressure  m  as  elevated  and  in  whom  there  was  an  accentuation 
of  the  aortic  second  sound.  Of  the  15  patients  in  the  group  with 
the  acute  onset  of  symptoms,  6  had  systolic  murmurs  which  were 
heard  best  in  the  apical  region,  but  it  was  felt  by  the  observers  that 
these  did  not  indicate  valvular  lesions  except  in  the  1  patient  who 
had  had  rheumatic  fever.  In  the  group  of  patients  with  chronic 
heart  disease  all  were  found  to  have  blowing  systolic  murmm-s 
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at  the  apex.  Pericardial  friction  rubs  were  lieard  in  only  2  patients, 
and  in  1  of  these  a  definite  pericarditis  was  found  after  death.  In 
4  other  patients  necropsy  revealed  a  hbrinons  exudate  and  other 
signs  of  a  ])ericarditis,  but  no  friction  rubs  had  been  heard  in  these 
individuals  during  life.  Xo  signs  of  pericarditis  were  found  in 
the  ])atients  in  the  group  with  chronic  heart  disease  either  before 
or  after  death.  Pericarditis  has  been  claimed  by  some  to  be  present 
in  all  cases  of  cardiac  infarction,  but  in  this  series  many  of  the 
infarcts  were  deep  within  the  myocardium,  and  as  a  result  no 
inflammation  of  the  pericardium  resulted.  These  findings  then 
give  to  the  pericardial  friction  rub  its  true  value  as  a  diagnostic 
sign,  namely,  that  if  present  it  is  an  additional  point  in  favor  of 
infarction,  but  its  absence  is  of  no  diagnostic  significance. 

Pulsus  alternans  was  looked  for  in  only  three  of  the  patients 
and  was  found  in  two  of  them.  Likewise  a  protodiastolic  gallop 
rhythm  was  noted  in  six  instances.  These  are  signs  which  are 
frequently  found  when  sought  for,  and  it  is  very  probable  that 
they  occurred  in  many  others  of  this  series. 

Examination  of  the  peripheral  arteries  revealed  little  that  was 
of  value  in  a  diagnostic  sense.  One  expects  to  find  a  certain  amount 
of  sclerosis  in  the  l)loodvessels  of  patients  the  age  of  these,  and  all 
of  them  showed  it,  while  about  two-thirds  of  them  had  marked 
sclerosis  of  the  radial,  brachial  and  temporal  arteries.  The  fact 
that  some  had  only  a  slight  change  in  the  peripheral  vessels  merely 
illustrates  the  fact  that  the  condition  of  these  vessels  is  no  index 
of  the  condition  of  the  vessels  elsewhere  in  the  body. 

Blood-pressure  observations  showed  a  wide  variation,  but  the 
significance  of  the  readings  is  iiot  great  unless  the  time  at  which 
they  were  made  is  considered.  In  several  instances  only  single 
readings  were  made  upon  entrance  to  the  hosj^ital,  while  in  others 
numerous  records  were  obtained.  One  patient,  for  instance,  showed 
many  rapid  changes  of  blood-pressure.  It  happened  that  she  had 
temporary  tachycardia  with  a  rate  of  IGO  beats  per  minute,  and 
during  this  time  her  systolic  blood-pressure  was  so  low  that  a 
reading  was  imjjossible  but  a  few  minutes  later  her  rate  changed 
to  60  beats  per  minute  and  at  the  same  time  her  blood-pressure 
rose  to  150  mm.  of  mercury.  Several  other  patients  also  showed 
fluctuations,  so  that  a  single  ol)servation  is  of  little  value. 

The  abdominal  examination  is  an  iuiportant  one,  for  it  is  here 
that  one  is  most  frequently  misled  in  attempting  to  make  a  diag- 
nosis. The  pain  is  frequently  localized  either  in  the  epigastrium 
or  in  the  right  upper  quadrant,  rarely  below  the  umbilicus.  At 
times  there  may  be  spasm  of  the  muscles  or  the  wall  of  the  abdomen 
with  tenderness  on  pressure,  or  less  frequently  a  so-called  "  board- 
like" l)elly,  so  that  when  the  physical  examination  is  limited  to 
this  region   surgical   treatment  certainly  seems  to  be  indicated. 
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liCvine  and  Tranter-''  and  other  writers  haxc  enij)liasized  the  resem- 
blance of  carcHac  infarction  to  acute  abtloniinal  conditions.  In 
addition  to  the  fiiuhn^is  just  mentioned  one  frequently  finds  an 
enlarged,  tender  liver.  This  observation  was  made  in  about  half 
of  our  patients  and  probabl}'  represents  another  sign  of  a  failing 
circulation. 

Laboratory  Findings.  Tiierc  are  two  other  signs  in  cardiac 
infarction  which  are  almost  constant  and  tend  to  confuse  one  with 
acute  inflammatory  conditions,  especially  if  the  pain  is  in  the" 
abdomen,  namely,  fever  and  leukocytosis.  Fever  is  commonly 
present  and  in  one  patient  began  within  twenty-four  hours  of  tlic 
onset.  The  average  height  of  the  temperature  was  101  °  or  102°  1"\, 
though  some  temperatures  ran  as  high  as  104°  F.  Other  patients 
had  subnormal  temperatures  with  a  terminal  rise  to  above  normal. 
Levine  and  Tranter  noted  a  leukocytosis  in  their  2  cases,  but  few 
other  authors  have  noted  this  fact  or  realized  the  importance  of 
this  sign.  Its  real  significance  is  obvious  when  one  notes  that 
only  3  of  the  19  patients  did  not  have  a  leukocytosis.  In  these  3 
only  one  count  was  made.  The  cause  of  the  fever  and  the  leuko- 
cytosis without  the  presence  of  an  infection  is  not  absolutely  clear. 
It  is  not  unreasonable,  however,  to  consider  the  necrotic  heart  muscle 
as  a  foreign  protein  which  upon  beuig  absorbed  into  the  circulating 
blood  produces  fever  and  leukocji:osis,  as  is  known  to  occur  when 
a  foreign  protein  is  injected  into  the  blood  stream.  Fin-thermore, 
histologic  study  (jf  the  heart  muscle  shows  many  leukocytes  in 
the  infarcted  area  of  the  heart.  These  two  points  are  of  great 
value,  especially  in  the  patients  with  precordial  type  of  pain,  for 
in  their  presence  one  can  rule  out  an  attack  of  simple  angina  pectoris. 

The  urinary  findings  in  our  cases  were  consistent  with  a 
generalized  arteriosclerosis  in  which  the  kidneys  shared.  The 
specific  gra\ity  readings  showed  wide  \ariations— from  1.008  to 
1.036— and  in  most  instances  albumin  was  found.  The  sediment 
contained  hyaline  and  finely  granular  casts.  In  only  4  instances 
were  further  studies  made,  and  in  2  of  these  the  blood-urea  nitro- 
gen was  increased,  the  amounts  being  40  mgm.  and  90  mgm.  per 
100  cc  of  blood.  At  necropsy  the  2  patients  with  increased  blood- 
urea  nitrogen  were  found  to  have  a  clu-onic  nephritis  of  the  arterio- 
sclerotic t\pe.  The  2  others  studied  showed  normal  function 
tests  and  onl}^  slight  vascular  changes  were  found  in  the  kidneys 
at  the  postmortem  examination. 

Clinical  Course.  The  clinical  course  of  the  condition  after  the 
infarction  of  the  heart  takes  place  is  a  stormy  one.  There  is  no 
doubt  that  death  is  instantaneous  in  many  cases  of  coronary  throm- 
bosis. Osier  saw  deaths  of  this  type,  and  in  his  Lumleian  Lectures 
gives  a  vivid  graphic  picture  of  them.     When  one  reads  almost 
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daily  of  sudden  deaths  from  "heart  faihire,"  "acute  indigestion" 
or  "cerebral  hemorrhage,"  one  questions  if  he  is  not  reading  of  the 
result  of  a  thrombus  in  a  coronary  artery.  The  typical  course  of 
a  cerebral  hemorrhage  in  most  cases  is  certainly  not  so  abrupt, 
"acute  indigestion"  is  meaningless,  and  what  other  type  of  heart 
failure  could  one  expect  to  find  in  an  ambulatory  person  able  to 
be  at  work?  Then  a  second  group  is  recognized  in  which  the 
first  shock  of  the  obstruction  is  survived  and  the  patient  lives  a 
few  hours  or  a  few  weeks.  Here  the  pain,  dyspnea  and  other  signs 
may  persist,  and  later  the  early  signs  of  a  Ijreak  in  compensation 
may  develop,  or  all  signs  and  symptoms  may  improve,  and  death, 
without  warning,  may  occur.  One  patient,  for  instance,  who  had 
almost  recovered  from  his  pain  and  seemed  to  be  improving,  while 
sitting  up  in  bed  gave  a  sudden  gasp  and  fell  over  dead.  Another 
was  lying  quietly  in  bed  having  complained  of  an  increase  in  her 
precordial  pain  a  short  time  previously,  when  she  gasped  suddenly 
and  stop]X'd  Iweathing.  A  nurse  who  was  at  the  bedside  at  the 
time  was  unable  to  feel  any  ]3ulse  after  the  gasp,  and  when  the 
patient  was  seen  by  a  physician  a  minute  later  the  heart  had  stopped 
beating. 

The  tyjjc  of  death  just  descrii)ed  is  characteristic  of  this  con- 
dition, and  in  this  series  thirteen  of  the  patients  with  the  acute 
type  of  onset  died  very  suddenly.  Here,  again,  the  group  with 
clironic  heart  disease  differs  from  the  others,  for  only  one  of  the  four 
patients  in  this  group  died  suddenly  while  the  deaths  of  the  other 
three  were  gradual,  not  unlike  that  of  any  patient  with  a  slowly  failing 
heart.  With  this  type  of  death  in  mind  the  records  were  studied 
to  determine  the  relation  of  rupture  of  the  heart  to  sudden 
death,  but  no  definite  relation  was  made  out,  many  having  died  sud- 
denly in  whom  no  rupture  was  found  at  necropsy.  It  was  noted  also 
that  rupture  of  the  heart  does  not  depend  upon  the  age  of  the  infarct, 
for  in  one  instance  the  rupture  occurred  within  eighteen  hours 
after  the  onset  of  symptoms  while  in  another  the  heart  ruptured 
two  weeks  after  the  onset. 

Not  all  patients,  howeve]-,  die  from  infarct  in  the  heart;  many 
survive  and  may  live  for  months  or  even  years.  Dock,  Herrick, 
Osier  and  others  have  recognized  this  fact,  and  it  is  on  account 
of  this  point  that  the  recognition  of  the  disease  is  important. 
Herrick  has  followed  patients  after  recovery  in  whom  the  lesions 
were  finally  verified  at  necrops}-.  At  the  present  time  two  patients 
fr(^m  this  hospital  are  being  followed  who  survived  the  attack  and 
have  been  ambulatory  for  several  months.  The  activities  of  both 
patients  are  greatly  limited,  the  least  exertion  producing  dyspnea, 
and  one  of  them  complains  of  a  persistent  dull  ache  over  the  pre- 
cordium  which  becomes  worse  on  exertion.  Previous  to  the 
infarction  both  of  them  had  anginal  attacks  from  whicli  they  had 
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obtained  relief  by  the  use  of  nitroglyeerin,  but  since  the  occhjsion 
of  the  coronary  artery  this  drug  has  no  effect  upon  the  pain. 

Electrocardiographic  Studies.  From  tlie  clinical  observations 
on  our  patients  it  was  found  that  the  heart  rhythm  in  12  of  them 
was  regular  and  remained  so  throughout  their  illnesses.  The  others 
at  some  time  had  an  irregular  rhythm  due,  for  the  most  part,  to 
premature  beats,  but  in  two  instances  to  heart-block.  In  only 
one  instance  did  the  auricles  fibrillate,  and  that  occurred  after 
digitalis  therapy,  aiul  was  transient.  In  addition  to  these  routine 
observations  electrocardiographic  studies  were  made  upon  10  of 
the  i)atients,  although  in  most  instances  only  one  record  was  obtained 
on  account  of  the  brief  duration  of  the  illness.  A  summary  of  the 
findings  in  these  records  is  given  in  Table  I,  and  since  few  oppor- 
tunities arise  for  making  electrocardiographic  observations  on 
patients  with  cardiac  infarction  it  seems  worth  while  to  review  these 
findings  very  briefly. 

In  6  of  the  patients  the  cardiac  rhythm  was  regular,  although 
1  of  this  number  had  complete  heart-block  at  the  time  records 
were  obtained.  Of  the  indi\'iduals  with  irregular  rhythm,  in  3 
it  was  due  to  j)remature  beats,  the  origin  of  which  was  ventricular 
in  2  instances  and  auricular  in  the  other.  In  the  remaining  1 
the  irregularity  was  due  to  heart-block  with  frecjuent  changes  in 
rhythm.  As  this  last  patient  was  studied  carefully  and  frequent 
electrocardiographic  records  were  obtained  (see  Fig.  1),  it  will 
be  of  interest,  perhaps,  to  discuss  the  findings  in  her  case  more  at 
length.  When  the  patient  was  first  seen  it  was  noted  that  the 
heart  rhythm  was  distinctly  irregular,  due  to  very  frequent  sudden 
changes  in  rate,  there  being  three  distinct  rates  of  5(|,  110  and  100 
beats  per  minute.  The  rapid  changes  from  one  rate  to  the  other 
were  without  any  special  sec{uence  and  without  any  subjective 
symptoms  whate^■er.  Twenty-four  hours  later,  lioweA-er,  this 
patient  began  to  have  frequent  fainting  spells,  and  auscultation 
again  showed  the  tlu-ee  rates  with  definite  pauses  at  the  time  of 
the  changes  in  rhytlim.  It  was  also  obser\-ed  that  at  times  dur- 
ing the  tachycardia  (160)  the  patient  would  faint  and  the  rate 
would  *then  change  to  56  per  minute.  Blood-pressure  readings 
during  the  tachycardia  showed  a  blood-pressure  of  50  mm.  of 
mercury  or  less,  so  that  accurate  reading  was  impossible;  but 
with  the  change  to  the  slowest  rate  (56j  the  systolic  blood-pressure 
rose  to  150  mm.  and  the  diastolic  to  105  mm.  Electrocardiographic 
tracings  were  obtained  of  the  two  slower  rates,  but  unfortunately 
only  a  pulse  tracing  was  obtained  of  the  rate  of  160  per  minute. 
When  at  the  rate  of  56  per  minute  the  record  showed  complete 
heart-block,  and  se^'eral  records  of  a  change  from  this  rate  to  a 
normal  rhythm  at  110  per  minute  were  obtained.  On  the  third 
day  there  was  a  marked  lengthening  of  the  QRS  interval  and  the 
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form  of  the  electrocardiofjram  was  entirely  different  from  tliat  of 
the  first  day.  Again  on  the  fifth  day  there  was  delayed  auriculo- 
ventricular  conduction  with  changes  in  the  rate  from  110  j)er  mimite 
to  about  55  per  minute  with  complete  heart-block.  Later  records 
showed  a  dislocated  pacemaker  with  a  return  of  the  electro- 
cardiogram to  its  original  form  with  a  prolonged  QR8  complex. 
In  another  patient  tlu-ee  distinct  rates  were  noted  and  records  were 
obtained  of  the  two  slower  ones;  these  showed  complete  heart- 
block  with  a  rate  of  28  per  minute  and  a  normal  rhythm  of  about 
GO  per  minute.  It  seems  most  probable  that  the  tachycardia  in 
these  instances  was  of  the  ventricular  type,  as  reported  by  Herman.-'* 
The  two  instances  just  mentioned  are  the  only  ones  in  which  the 
alu•ic•ldo^•entriclllar  conduction  time  was  delayed,  for  in  the  other 
eight  patients  it  was  normal.  This  seems  rather  remarkable  in 
view  of  the  nature  and  location  of  the  lesion  in  the  heart,  for  in 
many  instances  there  was  extensive  damage  to  the  septum. 

Abnormalities  of  the  QRS  complex  were  noted  in  tliree  of  the 
records,  and  in  each  instance  there  was  a  lengthening  typical  of 
the  so-called  intraventricular  defective  conduction.  Fortunately 
several  records  were  obtained  upon  two  of  these  patients,  and  it 
was  found  that  the  lengthening  of  the  QRS  complex  was  not  per- 
manent. In  one  of  them  the  lengthening  occurred  on  the  sixth 
day  after  the  onset  of  symptoms  of  infarction  and  disappeared  on 
the  eighth  day.  The  other  patient  was  irrational,  so  that  the  time 
relation  of  the  date  of  the  electrocardiographic  records  to  the  onset 
of  the  disease  could  not  be  determined.  The  amplitude  of  the 
QRS  complex  or  initial  ventricular  deflection  was  regarded  as 
diminished  in  one-half  of  the  patients  observed,  and  in  some 
instances  it  was  so  markedly  diminished  that  the  curves  were 
almost  isoelectric. 

It  will  be  seen  from  Table  I  that  in  all  of  the  ten  patients  there 
was  some  alteration  of  the  7'-waves  in  at  least  one  of  the  leads,  and 
frequently  in  leads  I  and  II,  so  that  these  changes,  while  not 
abnormal  in  some  of  the  individual  curves,  may  be  significant  when 
taken  as  a  group.  INIany  were  inverted  while  others  were  isoelectric 
or  diphasic,  but  in  one  record  only  was  the  7-wave  found  to  come 
oft'  the  R-\\a\e  as  described  by  Pardee.'-^  This  occurred  in  lead 
II,  but  in  a  record  obtained  the  next  day  from  this  same  patient 
the  type  of  curve  had  changed,  and,  along  with  it,  the  T-wave  no 
longer  came  from  the  down  stroke  of  the  i?-wave.  The  curves  of 
two  other  patients  were  practically  normal,  with  the  exception  of 
the  isoelectric  curves  which  were  noted  in  two  leads  of  one  and  in 
the  third  lead  of  the  other  (Fig.  2).  A  few  other  incidental 
findings  are  noted  in  Table  I. 


2^  Jour.  Missouri  State  Med.  Assn.,  1920,  17,  406. 
25  Arch.  Int.   Med.,   1920,  26,  244. 
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Owing  to  tlie  variations  in  the  relation  of  the  onset  of  the  attacks 
to  the  time  that  these  records  were  made,  and  owing  to  the  small 
nninber  of  patients,  no  definite  conclusions  can  he  drawn,  but  it  is 
obvious  that  no  one  form  of  electrocardiogram  is  characteristic 
of  this  condition.     The  location  of  the  lesion  and  the  amoimt  of 


D 
Fig.  1. — Records  from  Case  No.  15301.  Frequent  changes  are  shown  in  the 
records  of  the  different  days.  Those  of  the  fourth  day  are  labelled  A,  sixth  day  B, 
eighth  day  C,  and  the  thirteenth  day  after  the  onset  or  the  day  of  death,  D.  Note  the 
change  in  the  form  of  the  electrocardiogram  in  A  and  B  with  the  return  to  the  original 
form  in  D.     C  shows  the  change  from  a  regular  rhji;hm  to  complete  heart-block. 


damage  to  the  conduction  system  probably  influence  the  type  of 
curve,  although  in  this  series  many  of  the  pathologic  lesions  appeared 
almost  identical  while  the  curves  differed  a  great  deal.  Disturb- 
ances of  the  T-wave  and  a  diminished  amplitude  were  the  most 
constant    findings,   but  disturbance  of    the  pacemaker,  complete 
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heart-block,  delayed  auriculoventricular  condiictioii,  lengthening 
of  the  QRS  complex  and  the  occurrence  of  tach^'cardia  and  other 
changes  in  rate  illustrate  the  great  variety  of  possible  alterations 
in  the  cardiac  mechanism  that  may  be  found  in  patients  with 
cardiac  iiifarction. 

Treatment.  It  seems  most  probable  that  the  eventual  outcome 
of  the  indi^  idual  patient  depends  upon  the  amount  of  damage 
caused  by  the  infarct  in  the  heart  and  in  the  conduction  system 
of  the  particular  patient.     Treatment  was  directed  towar<l  absolute 


Fig.  2. — Record  from  Case  No.  14652,  which  shows  a  practically  normal  electro- 
cardiogram. This  tracing  was  taken  on  the  third  day  after  the  onset  of  the  infarction 
and  on  the  day  before  the  death  of  the  patient.  The  interventricular  septum  was 
included  in  the  area  of  infarction  in  this  individual. 


rest,  and  every  effort  was  made  to  si)are  the  patient  any  bodily 
exertion.  The  fluid  intake  was  limited  and  in  eight  of  the  patients 
digitalis  was  employed,  the  usual  result  being  that  the  j^atient  felt 
better  and  that  the  circulation  improved,  as  shown  by  a  tliiu'csis 
and  disai)pearance  of  the  rales  in  the  lungs.  These  signs  of  improve- 
ment did  not  occur  in  every  patient  who  was  given  digitalis  nor 
can  the  improvement  be  credited  wholly  to  this  drug;  but  it  was 
the  feeling  of  the  observers  that  digitalis  was  beneficial  and  that 
it  is  indicated  in  this  condition.  In  no  instance  did  the  nitrites 
relieve  the  severe  pain;    frequently  large  doses  of  morphin  were 
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required  and  these  failed  to  control  the  j)ain  in  some  instances. 
There  were  very  critical  times  with  some  of  the  patients  when 
the  blood-pressure  dropped  and  they  showed  other  sii;iis  of 
collapse,  and  during  these  times  stimulants  were  em])l()yed 
freely.  Caffein  and  camphor  were  used  with  almost  immediate 
relief,  and  in  one  patient  who  was  havhig  frequent  changes 
of  heart-rate,  with  numerous  fainting  attacks  and  ('heyne- 
Stokes  respiration,  cati'ein  and  camphor  were  used,  with  the  result 
that  the  heart-rate  became  regular  in  complete  block,  the  blood- 
pressure  rose  and  the  respiration  became  regular.  The  effect 
usually  lasted  about  two  hours  and  was  obtained  again  by  repetition 
of  the  drugs.  Xo  instances  of  ruptured  hearts  followed  the  use  of 
stimulants. 

Necropsy  Findings  An  analysis  of  the  jjostmortem  findings  in 
these  19  patients  shows  several  points  of  interest  and  explains 
many  of  the  signs  and  symptoms  observed  during  life.  The  one 
finding  which  serAes  as  a  basis  for  the  whole  picture  is  arterio- 
sclerosis; in  practically  e\'ery  one  of  the  patients  there  was  found 
a  generalized  sclerosis  of  the  vessels.  In  some  instances  the  aorta 
was  markedly  in\-oh-ed,  showing  varying  grades  of  the  sclerotic 
process  from  mere  fatty  plaques  to  extensive  atheromatous  ulcer- 
ations with  calcification,  but  in  several  instances  the  condition  of 
the  aorta  was  surjjrisinglN'  good,  showing  an  elasticity  normal  for 
the  age  and  with  little  or  no  sclerosis,  especially  in  the  ascending 
portion  of  the  arch.  These  findings  in  the  aorta  are  interesting 
because  of  their  relation  to  Allbutt's  views  on  the  cause  of  anginal 
pain.  In  several  of  the  ])atients  with  pain  resembling  the  anginal 
t\'pe  the  pathologist  found  little  in  the  aorta  that  would  account 
for  it,  while  in  one  patient  in  whom  dyspnea  was  the  predominating 
sign,  and  there  was  no  pain,  the  aorta  showed  an  extreme  degree 
of  ulceration  and  even  calcification.  The  degree  of  sclerosis  fre- 
quently varied  in  different  groups  of  vessels,  with  the  exception 
of  the  coronary  arteries,  which  in  every  instance  were  markedly 
sclerosed.  Their  finer  branches  were  frequently  closed  because  of 
this  process  and  in  many  of  the  larger  branches  the  lumen  was 
contracted  so  that  only  a  very  small  opening  remained.  The  lack 
of  elasticity  of  the  bloodvessels  of  the  heart  could  limit  the  supply 
of  blood  to  the  heart  muscle  and  could  most  probably  account  for 
some  of  the  clinical  symptoms. 

Rene  Marie-^  and  Le  Count-^  have  reported  interesting  studies 
of  the  pathologic  findings  in  the  hearts.  In  view  of  the  finding 
of  enlarged  hearts  by  clinical  methods  it  is  of  interest  to  note  that 
the  heart  was  moderately  enlarged  in  practically  every  one  of  the 
19  cases  in  our  series,  varying  in  weight  from  365  gm.  to  670  gm., 
the  average  weight  of  fourteen  of  the  hearts  being  471  gm.,  and 

^^  L'infarctus  du  myocarde  et  ses  consequences,  Paris,  1897. 
2"  Jour.  Am.  Med.  Assn.,  1918,  70,  974. 
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while  tlie  weights  of  the  other  five  hearts  were  not  given,  the  path- 
ologist noted  the  hearts  as  enlarged  in  most  of  those  instances. 
The  nnniber  showing  periearditis  was  snrprisingly  small  in  view 
of  the  nature  of  the  main  lesion,  but  this  was  most  probably  due 
to  the  position  of  the  infarct  and  to  the  fact  that  many  of  the 
patients  died  before  the  inflammatory  changes  became  widespread. 
Only  four  of  the  total  number  showed  exudate  or  injection  of  the 
pericardium,  a  much  lower  percentage  incidence  than  in  the  cases 
re])orted  by  Gorham.'-^ 

The  frequence  of  the  occurrence  of  the  thrombus  in  one  particular 
branch  of  the  coronary  arteries  was  striking.  In  16  of  the  19 
instances  the  occlusion  occurred  in  the  anterior  descending  branch 
of  the  left  coronary  artery,  and  in  15  of  these  the  thrombus  was 
situated  on  the  site  of  a  contracture  in  the  lumen  due  to  an  athe- 
romatous change  in  the  vessel  wall.  In  one  instance  the  thrombus 
was  not  found  but  the  artery  was  practically  closed  at  one  point 
by  an  atheromatous  constriction  of  the  lumen.  As  would  be 
ex])ec-ted  from  the  distribution  of  this  branch  of  the  coronary  artery 
the  infarction  was  usually  in  the  anterior  wall  of  the  left  ventricle. 
At  times  the  tlii-ombus  was  so  high  in  the  course  of  the  vessel  that 
the  interventricular  septum  and  the  papillary  muscles  of  the  left 
ventricle  were  included  in  the  infarction.  The  posterior  descend- 
ing branch  of  the  left  coronary  artery  was  thrombosed  in  one 
instance,  the  infarct  being  in  the  posterior  wall  of  the  left  \entricle. 
The  two  other  instances  in  which  vessels  other  than  the  anterior 
descending  branch  of  the  left  coronary  artery  were  involved  were 
in  the  patients  with  clii-onic  heart  disease.  In  one  the  tlirombus  was 
found  in  the  descending  branch  of  the  right  coronary  artery,  with 
the  infarct  in  the  anterior  wall  of  the  right  ventricle;  in  the  other 
the  thrombus  was  located  in  the  posterior  circumflex  branch  of 
the  left  coronary  with  infarction  of  the  posterior  wall  of  the  left 
ventricle.  No  essential  difference  was  noted  in  the  clinical  findings 
between  occlusion  of  the  right  and  of  the  left  coronary  artery.  It 
does  not  appear,  therefore,  that  a  prediction  can  be  made  from  the 
clinical  findings  as  to  which  artery  or  branch  is  occluded,  but  there 
is  a  statistical  preponderance  in  favor  of  the  anterior  descending 
branch  of  the  left  coronary  artery. 

Gross  examination  of  the  heart  outside  of  tlie  area  of  the  infarct 
revealed  many  small  fibrous  scars.  These  were  verified  as  such 
microscopically,  and,  in  addition,  many  of  the  small  branches 
of  the  coronary  arteries  were  found  to  be  closed  as  a  result  of  an 
old  atheromatous  process.  In  other  words,  aside  from  the  acute 
infarction  there  was,  in  general,  a  so-called  chi'onic  fibrous  myo- 
carditis in  a  heart  with  a  moderate  degree  of  hypertrophy.  In 
view  of  these  findings  it  is  not  sm'prising  that  dyspnea  occurred 

28  Loc.  cit. 
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when  any  increased  strain  was  thrown  upon  the  heart,  e\en  before 
the  occlusion  of  the  coronary  artery.  Indeed,  it  is  difficuh  to 
understand  why  these  patients  did  not  show  more  severe  sifjns 
and  symptoms  referable  to  the  heart  before  the  onset  of  the 
infarction. 


'i^j 


Fig.  o. — Acute  degeneratiou  of  the  myocardium  in  a  patient  who  died  about 
twenty-four  hours  after  the  occlusion  of  the  coronary  artery.  The  muscle  fibers  show 
swelling,  granulation  and  loss  of  striations,  and  there  is  marked  shrinking  of  the 
nuclei.     (High  power.) 

Sections  tlirough  the  area  of  the  infarct  were  practically  identical 
in  every  case.  Acute  necrosis  with  rupture  and  fragmentation  of 
the  muscle  fibers  was  practically  always  found,  except  in  the  patients 
in  whom  death  resulted  almost  immediately  after  the  infarction. 
In  these  there  was  a  coarse  granular  appearance  within  the  muscle 
fibers,  the  nuclei  of  these  fibers  being  small  and  piknotic  (Fig.  3). 
Edema   of   the   heart    muscle   was   also   a   frecj^uent   finding   and 
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a  moderate  amount  of  fatty  degeneration  was  present  in  a  few 
instances. 

In  later  stages  or  in  patients  wlio  died  weeks  after  the  infarction 
fibrous  changes  had  begun  to  appear  at  the  site  of  tlie  infarct. 
Following  the  acute  stage  of  the  infarct  in  a  case  of  coronary  throm- 
bosis, repair  begins,  the  area  of  infarction  being  replaced  by  granu- 
lation tissue,  and,  finally,  if  the  patient  survives  long  enough  a 
fil)rous  cicatrix  is  formed.  Very  small  scars  of  this  type  are  fre- 
quently found  distributed  throughout  the  heart  muscle  in  individuals 


/^», 
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Fig.  4. — This  seetion  through  the  area  of  infarction  shows  necrosis  of  the  myocar- 
(Hiini  and  tlie  exudate  of  i)olymorphonuclear  k^ukucytes.      (Low  power.) 

with  marked  sclerosis  of  the  coronary  vessels,  and  they  are  possibly 
the  result  of  closure  from  sclerosis  of  the  very  small  branches  of 
the  coronary  arteries.  When  a  main  branch  is  obstructed  and 
the  patient  lives  a  large  fibrous  scar  is  formed;  it  is  possible  that 
these  scars  may  result  in  the  small  aneurysms  not  infrequently 
found  at  the  apex  of  the  heart.  It  certainly  seems  significant  that 
the  majority  of  infarcts  occur  near  the  apex  in  the  left  venticle 
and  that  aneurysms  frequently  occur  at  the  same  point. 

Another  observation  which  was  made  in  every  case  in  this  series 
\\as  the  presence  of  polymorphonuclear  leukocytes  in  the  infarcted 
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area  (Fig.  4).  They  were  toiind  iinading  the  iieerotie  tissue  and 
at  times  in  such  great  numbers  tliat  the  i)roeess  resemhlcd  an 
abscess.  Tliis  probably  accounts  for  the  leukocytosis  which  was 
found  during  life.  Tn  a  few  instances  there  was  also  a  round-cell 
or  lymjihocytic  infiltration. 

With  the  numerous  systolic  nuu'murs  heard  during  life  in  mind 
it  is  interesting  to  find  that  in  only  one  instance  did  the  heart  show 
an  endocarditis  with  a  valve  lesion,  and  this  was  in  the  patient 
with   a   histor\'  of  rheumatic  fever.     In  another  instance  a   ver\' 
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Fig.  .5. — Section  of  the  lung  of  a  patient  who  died  twenty-four  hours  after  the 
occlusion  of  the  coronary  artery,  showing  the  marked  pulmonary  edema.  (Low 
power.) 


small  vegetation  was  found  upon  the  mitral  valve,  but  it  was  cal- 
cified, and  in  the  smears  made  from  it  no  organisms  were  found. 
A  frequent  occurrence,  however,  was  the  formation  of  numerous 
small  mural  thrombi  ^^■hich  were  generally  found  over  the  endo- 
cardial surface  of  the  infarct ed  area. 

The  interventricular  septum  was  included  in  the  infarcted  area 
a  number  of  times,  and,  on  some  occasions,  quite  extensivel}'. 
A  serial  section  study  of  the  septum  has  not  been  made,  but  the 
gross  appearance  and  the  amount  and  extent  of  the  necrosis  of  the 
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se])tuiii  bore  no  relation  to  tlie  form  of  the  electrocardiographic 
curve. 

The  pathologic  changes  in  the  lungs  were  practically  the  same 
in  every  case.  With  one  exception  either  edema  or  congestion  was 
found,  and  in  most  cases  both  were  present.  This  held  true  for 
the  early  as  well  as  the  late  cases,  one  patient  who  died  twenty- 
four  hours  after  the  onset  of  symptoms  showing  an  extensive  edema 
(Fig.  5).  This  patient  was  in  the  hospital  at  the  time  the  infarction 
occurred,  and  although  previous  to  the  onset  he  had  not  been 
dyspneic,  he  became  markedly  so  almost  immediately  afterward. 
The  heart  muscle  of  this  patient  is  shown  in  Fig.  3.  The  degree 
of  edema  and  congestion  varied,  of  course;  in  some  of  the  lungs 
only  the  bases  were  edematous  wlxile  in  others  the  edema  and 
congestion  extended  tliroughout.  Such  an  extensive  filling  of  the 
lungs  as  is  shown  in  Fig.  5  would  readily  account  for  severe  dyspnea, 
a  lowered  vital  capacity  and  the  rales  so  frequently  noted.  In 
several  of  the  patients  small  amounts  of  fluid  were  found  in  the 
thoracic  cavities,  but  the  ciuantity  was  rarely  above  200  cc  except 
in  the  group  with  antecedent  chronic  heart  disease.  In  most 
instances  all  the  abdominal  viscera  were  found  to  be  congested, 
this  being  especially  true  of  the  liver  and  spleen.  As  a  result  these 
organs  were  enlarged  to  such  an  extent  that  the  enlargement  of 
the  liver  was  frec|uently  discovered  during  life.  The  kidneys 
were  generally  congested,  and,  in  addition,  the  renal  vessels  were 
sclerotic.  This  sclerosis  in  some  instances  had  reached  the  stage 
of  a  vascular  nephritis,  a  condition  disco\'ered  in  several  of  the 
cases  during  life.  Infarcts  were  also  found  in  the  kidney,  spleen, 
lung  and  brain,  but  only  infrequently. 

Briefly  the  necropsy  findings  in  cases  of  coronary  tlu'ombosis 
reveal  arteriosclerosis,  usually  generalized,  and  especially  marked 
in  the  coronary  arteries.  Because  of  this  arteriosclerosis  a  throm- 
bus forms  in  one  or  more  of  the  arteries,  with  a  resulting  infarct 
of  the  heart.  Usually  the  anterior  descending  branch  of  the  left 
coronary  artery  is  occluded  and  the  infarct  involves  the  left  ven- 
tricle and  part  of  the  septum.  In  the  necrotic  tissue  polymorphonu- 
clear leukocytes  are  found  in  great  mmibers.  The  heart  is  generally 
enlarged,  and  outside  of  the  area  of  infarction  a  so-called  clii-onic 
fibrous  myocarditis  is  usually  found.  From  the  cardiac  lesion, 
in  turn,  result  edema  and  congestion  of  the  lungs  and  congestion 
of  the  abdominal  viscera. 

Summary.  If  then  the  data  from  the  clinical  studies  of  nineteen 
patients  with  a  diagnosis,  confirmed  by  necropsy,  of  infarct  of  the 
heart  be  sunnnarized  and  a  typical  case  be  constructed  therefrom  we 
will  obtain  a  picture  much  as  follows:  We  will  find  a  i)atient,  usually 
a  man,  possibly  less  frequently  a  woman,  beyond  the  age  of  forty,  ])rol)- 
ably  over  fifty,  complaining  of  severe  pain  over  the  heart  or  under 
the  lower  end  of  the  sternum,  or  almost  as  frequently  of  pain  in 
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the  epigastrium.  Less  frequently  the  complaint  may  be  of  a 
sudden  attack  of  extreme  shortness  of  breath,  persistent  and  unre- 
lieved by  rest.  A  glance  at  the  patient  gives  the  warning  that 
the  nature  of  the  illness  is  very  serious  and  the  condition  of  the 
patient  correspondingly  so.  From  the  presenting  signs  and  symp- 
toms and  from  the  complaint  attention  is  usually  directed  to  the 
heart  and  a  few  questions  soon  establish  the  fact  the  patient  had 
not  had  the  usual  forerunners  of  heart  disease,  such  as  rheumatic 
fever.  Furthermore,  in  view  of  the  severity  of  the  dyspnea  and 
other  symptoms  referaljle  to  the  heart,  one  is  surprised  to  find 
either  little  or  no  evidence  of  heart  disease  in  the  past  history. 
Dyspnea  on  exertion,  such  as  climbing  stairs,  may  have  been 
noticed  for  a  few  months,  or  some  patients  may  have  experienced 
a  few  attacks  of  anginal  pain;  but  the  exceptional  person  only 
has  been  incapacitated  or  pre\ented  from  carrying  out  his  daily 
routine. 

The  onset  of  sjanptoms  with  the  infarction  is  very  sudden  and 
without  warning.  The  patient  may  have  been  in  good  or  fairly 
good  health  the  minute  before  being  seized  by  an  excruciating 
pain  either  in  the  region  of  the  precordium  or  in  the  epigastrium, 
a  pain  which  in  most  instances  radiates  into  the  shoulders  and 
down  one  or  both  arms.  Unlike  anginal  attacks,  which  may 
have  been  experienced  previously,  it  persists,  and  relief  at  times 
seems  impossible.  With  the  pain  may  be  an  extreme  t}^pe  of 
dyspnea,  or,  in  some  instances,  the  dyspnea  may  occur  alone. 
The  attack  may  have  begun  after  exertion  or,  as  frequently  happens, 
the  individual  may  have  been  asleep  at  the  time  of  the  onset.  If 
the  patient  has  experienced  attacks  of  anginal  paui  or  dj'spnea 
pre^•iously  he  needs  no  one  to  tell  him  that  this  attack  is  of  an 
entirely  different  nature;  most  patients  make  this  observation 
for  themselves.  While  the  pain  of  angina  pectoris  lasts  minutes 
the  ])ain  of  cardiac  infarction  lasts  for  hours  or  days,  the  same 
holding  true  for  the  shortness  of  breath.  Closely  following  the 
pain  and  dyspnea  may  be  nausea,  vomiting,  weakness  or  even 
collapse,  so  that  the  condition  may  actually  resemble  shock.  In 
a  few  patients  the  heart  may  have  begun  to  fail  before  the  onset 
of  the  infarction,  so  that  they  may  have  been  dyspneic,  edematous 
and  bedridden.  In  these  people  the  occlusion  of  the  coronary 
artery  either  accentuates  the  signs  and  symptoms  already  present, 
or,  as  is  possible,  the  onset  of  the  infarction  may  be  masked  b}'  the 
severity  of  the  previous  illness. 

\Mien  one  examines  the  ])atient  he  is  impressed  by  the  severity 
of  the  symptoms  and  by  the  fact  that  the\'  seem  out  of  all  j^roportion 
to  the  physical  findings.  A  careful  search,  however,  is  rewarded 
by  finding  enough  points  to  enable  one  to  recognize  the  true  con- 
dition in  the  heart.  The  skin,  a  pale  ashen  color,  is  moist  and 
cold;    the  expression  of  anxiety  and  suffering  suggests  the  severity 


276  shattuck:  hematemesls  in  nephritis 

of  the  condition.  In  the  hmgs  signs  of  edema,  either  a  few  crack- 
hng  rales  at  the  bases  or  scattered  extensively  throngh  both  lungs, 
give  the  first  cine  of  the  failing  circulation.  Percussion  reveals 
a  moderately  enlarged  heart,  and  then,  on  further  examination  of 
it,  one  is  struck  by  its  weak  action.  The  apex  impulse  can  neither 
be  seen  nor  felt,  and  on  auscultation  the  v;eak,  distant  and  scarcely 
audible  sounds  indicate  also  the  weakness  of  the  heart.  Occasion- 
ally a  ])ericardial  friction  rub  is  heard,  and,  if  ])resent,  is  an  additional 
point  in  favor  of  infarction.  I  nfortunately  a  friction  rub  does 
not  occur  very  frequently.  One  may  find  a  regular  rhythm  or 
irregularities  due  to  premature  beats  or  less  often  to  heart-block, 
and  not  infrequently  one  finds  a  tach\'cardia  with  a  rate  as  high 
as  150  per  minute.  Electrocardiographic  tracings  may  be  helpful, 
but  one  cannot  expect  to  make  a  diagnosis  from  them  alone,  as 
there  is  no  tyjHcal  or  characteristic  curve  in  the  condition. 

On  palpation  of  the  abdomen  one  is  apt  to  find  an  enlarged  liver 
which  may  or  may  not  be  tender.  In  patients  with  the  epigastric 
type  of  pain,  tenderness  and  even  spasm  may  be  found  in  this  region. 
Innally  the  presence  of  a  fever  antl  a  polyinor])honuclear  leuko- 
cytosis adds  to  the  number  of  findings  which  occur  with  sufficient 
constancy  to  make  them  of  definite  value  in  recognizing  the  con- 
dition. A  careful  search  for  and  consideration  of  the  points  wdiich 
have  been  mentioned  make  the  diagnosis  of  cardiac  infarction 
much  less  difficult  and  enal)les  one  to  treat  more  intelligently  those 
patients  who  survive  the  first  stage  of  occlusion  of  the  coronary 
artery. 

The  writer  wishes  to  thank  1  )rs.  H.  A.  Christian  and  S.  A.  Levine 
for  many  helpful  criticisms  and  suggestions  during  the  preparation 
of  this  paper. 
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The  determination  of  the  cause  of  hematemesis  is  often  a  matter 
of  considerable  difficulty.  This  symj^tom  has  become  almost 
inse])arably  associated  with  peptic  ulcer.  i\nd  yet  the  number 
of  cases  of  gastric  hemorrhage  due  to  other  causes  is  considerable. 

One  of  these  causes  is  chronic  nephritis  or  its  allied  states  of 
arteriosclerosis  and  vascular  hypertension.  Massive  hematemesis 
in  these  conditions  is  com])aratively  rare.  But  it  occurs  often 
enough  to  make  us  bear  it  in  mind  when  dealing  with  an  obscure 
case  of  tills  dramatic  symptom,  in  this  coiniection  1  wish  to 
rej)ort  tiic  following  case; 
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Case  History.  Mrs.  ]\I.,  a  white  American  housewife,  ap;cd 
thirty-one  years,  was  admitted  to  the  medical  service  of  the  Tost- 
graduate  Hospital  on  March  20,  1920,  complaining  of  ha\ing 
vomited  a  ''cupful"  of  blood  five  hours  previously.  Her  family 
history  is  of  no  interest.  She  married  at  seventeen  and  her  hus- 
!)and  and  two  children  are  in  good  health.  At  fourteen  she  had 
tyi^hoid  fever  with  complete  recovery.  Her  appendix,  both 
ovaries  and  uterus  were  removed  when  she  was  twenty-eight. 
Following  the  operation  she  had  good  health  for  two  years.  The 
morning  of  the  day  of  her  admission  to  the  hospital  she  had  a 
severe  headache  and  vomited  "a  cupful"  of  bright  red  blood. 
Further  questioning  showed  that  for  the  past  year  she  had  suffered 
with  severe  headaches,  becoming  increasingly  severe  in  the  last 
three  months.  During  tlie  same  period  her  appetite  had  been 
poor;  she  had  been  tr()ul)led  with  nausea,  and  frequently  vomited 
small  amounts  of  clear  mucus  (rarely  any  food).  She  had  gradually 
lost  weight  (twenty  pounds)  and  had  become  so  weak  she  could 
no  longer  do  her  housework.  For  several  months  she  had  noticed 
that  any  unusual  exertion  caused  moderate  dyspnea.  Urination 
had  a\'eraged  six  times  during  the  day  and  two  or  three  times  at 
night  for  eight  months.  During  the  last  month  she  noticed  numb- 
ness and  formication  in  her  hands  and  legs.  There  had  been  no 
abdominal  pain  or  other  symptoms  referable  to  the  gastrointestinal 
tract  except  the  anorexia,  nausea  and  vomiting  noted  above. 

Physical  Exainination.  The  patient  was  a  poorly  nourished 
woman  in  early  adult  life.  Her  skin  and  mucous  membranes  were 
rather  blanched.  Ears,  nose,  throat  and  teeth  were  all  negative. 
There  was  no  general  l\mphadeno])athy.  The  huigs  were  clear 
except  for  a  few  fine,  moist  rales  in  the  left  axilla.  The  apex  of 
the  heart  was  in  the  fifth  left  interspace,  11.5  cm.  from  the  mid- 
sternal  line;  the  right  border  at  the  sternal  margin.  The  second 
aortic  sound  was  loud  and  ringing;  there  were  no  murmurs;  the 
action  was  regular  and  rate  102.  The  blood-pressure  was  194 
systolic  and  124  diastolic.  On  admission  the  abdomen  was  not 
examined  because  of  the  recent  hemorrhage.  Later  examination 
showed  no  tenderness,  palpable  viscera,  masses  or  free-fluid.  There 
was  no  edema.     The  reflexes  were  normal. 

Oplithaliiio.scopic  K.vaminaiioii.  Kight  fundus:  ^largin  of  disk 
completely  obliterated;  veins  dilated;  arteries  contracted;  numer- 
ous stellate  hemorrhages  scattered  over  the  peripapillary  area;  large 
whitish  spots  here  and  there  in  equatorial  zone.  Left  fundus: 
Similar  changes  though  less  marked.     (Two  days  after  admission.) 

Lahornionj  Findings.  Blood  count;  red  blood  cells,  ;>,4SS,()()0; 
white  blood- cells,  10,600;  hemoglobin  (Sahli),  00  per  cent;  dift'er- 
ential,  05  per  cent  polymorphonuclear  leukocytes  and  35  per  cent 
large  and  small  lymphoc\'tes.  Red  blood  cells  showed  slight  centra! 
pallor. 
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Urine:  Specific  gravity,  1010  to  101 H;  persistent  faint  trace  of 
albumin;  no  sugar;  few  hyaline  casts. 

Gastric  analysis  (made  three  weeks  after  hemorrhage):  Fasting 
contents,  10  cc;  faintly  greenish  fluid;  lactic  acid,  0;  occult  blood, 
0  (benzidin  and  guaiac);  Boas-Oppler  bacilli,  0;  free  HCl,  10; 
combined,  12:  total  acidity,  22.     No  food  remnants. 

Ewald  test  meal:  60  cc  yellowish  fluid;  mucus,  +;  bile,  0;  lactic 
acid,  0;  occult  blood,  0  (benzidin);  Boas-Oppler  bacilli,  0;  free 
HCl,  16;  combined,  14;  total  30. 

Stool:  Examination  made  three  weeks  after  hemorrhage ;  bile, 
+  +  ;  no  ova  or  parasites;  blood,  0  (benzidin  and  guaiac). 

Roentgen-ray  report  (Dr.  W.  H.  Meyer) :  Lungs  show  no  path- 
ology; heart  shows  left-sided  enlargement.  Gastrointestinal  tract: 
Stomach  hypotonic;  diminished  peristalsis;  no  defect  seen  in 
stomach  or  fluodenum;  stomach  empty  in  six  hours;  examination 
suggests  only  gastroenteroptosis. 

Blood  chemistry:  Urea,  11.4  mg.  per  100  cc  of  blood;  creatinin, 
2.14  mg.  per  100  cc  of  blood;  uric  acid,  3.5  mg.  per  100  cc  of  blood; 
sugar,  0.124  per  cent;  chlorides  as  NaCl,  0.419  per  cent.  (Patient 
had  been  on  low  protein  diet  several  days  preceding  this  exami- 
nation.) 

Phenolsulphonephthalein  elimination:  130  cc  urine  with  30.4  per 
cent  in  two  hours. 

Response  to  nephritic  test  meal:  Total  day  urine,  794  cc;  specific 
gravity  range,  lOOS  to  1013;  total  night  urine,  1385  cc;  specific 
gravity,  1007;  day  urine  (sodium  chloride),  0.36  per  cent;  total, 
2.85  gm.;  night  urine,  0.16  per  cent;  total,  5.06  gm.;  day  urine 
(nitrogen),  0.21  per  cent;  total,  1.69  gm.;  night  urine,  0.097  per 
cent;  total,  1.34  gm. 

Progress  Notes.  During  the  first  twent.y-four  hours  the  patient 
vomited  fresh  blood,  once  about  four  ounces,  once  about  two 
ounces  and  once  about  six  ounces.  The  vomiting  ceased  after 
the  first  twenty-four  hours.  She  was  given  the  routine  treatment 
for  hematemesis,  followed  by  salt-poor  diet,  forced  fluids,  sodium 
nitrite,  luminal,  chloral  and  rest.  She  rapidly  improved  and  was 
discharged  on  April  ;>,  having  only  an  occasional  headache  and 
gaining  in  weight  and  strength.  Blood-pressure  on  discharge  was 
210  systolic  and  llS  diastolic.  She  returned  to  the  hospital  on 
July  25,  1920,  saying  she  had  been  getting  worse  for  the  past  month, 
losing  weight  and  strength  and  suffering  with  severe  headaches. 
She  was  quite  dyspneic  on  slight  exertion  and  vomited  several 
times,  but  no  more  blood.  Physical  examination  was  the  same 
as  during  her  previous  stay  in  the  hospital,  except  that  the  retinal 
hemorrhages  were  more  numerous  and  extensive.  Blood-pressure 
was  250  systolic,  blood  chemistry  showed  no  essential  change, 
l)henolsul})hone])hthalcin  excretion  was  28  per  cent  in  two  hours. 
After  leaving  the  li<)s])ital  August  5,  1920,  she  became  gradually 
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worse  and  died  in  uremic  coma  October  '20,  1020.  Autopsy  was 
refused. 

Discussion.  It  is  difficult  to  learn  the  fret^uency  of  hematcmesis 
in  chronic  nephritis,  arteriosclerosis  or  vascular  hy])ertension. 
However,  since  Richard  Bright  gave  us  his  description  of  the 
disease  that  l>ears  his  name,  there  have  a})]ieared  from  time  to 
time  scattered  through  the  literature,  chiefly  in  France,  reports 
of  gastrointestinal  hemorrhages  including  hematemesis  occurring 
in  these  diseases.  Bright^  himself,  in  1S21),  spoke  of  gastric  and 
intestinal  hemorrhages  in  some  cases  of  nephritis,  but  he  saw 
only  a  clinical  coincidence  in  the  occurrence  and  did  not  susjx-ct 
the  relationship  that  might  exist  between  them.  Even  before 
this  Latour,  in  1815  (quoted  by  Riesman^^),  described  epistaxis 
and  other  forms  of  bleeding  in  dropsy;  and  still  earlier  Morgagni 
reported  the  case  of  a  woman  with  the  odor  of  urine  in  her  breath, 
who  vomited  blood  and  had  epistaxis  with  beneficial  results.  Later 
the  association  of  various  forms  of  hemorrhage,  including  gastro- 
intestinal hemorrhage  in  nephritis  and  uremia  was  noted  and 
reported  by  a  number  of  observers.  Among  these  were  Rayer,'- 
Malmsten,^  Johnson,^  Treitz,-^  Fournier,*^  ]Moxon,"  Bartels,*  Dodet,^ 
Mathieu  and  Roux,^°  Monpeurt^^  and  Lancereaux.^-  Most  of 
these  observers  described  chiefly  the  intestinal  hemorrhages  and 
their  lesions  which  occur  more  often  than  those  in  the  stomach. 

In  a  group  of  ()S  cases  of  uremia  collected  by  Dickinson,^''  how- 
ever, there  were  3  with  hematemesis,  and  Bonifas^^  reported  a 
severe  gastric  hemorrhage  in  a  case  of  nephritis,  aged  thirty  years, 
with  recovery.  In  reviewing  the  hemorrhagic  manifestations  occur- 
ring in  nephritis,  Riesman^^  discusses  hematemesis  among  others.  He 
belie\'ed  that  renal  disease  was  a  cause  of  hemorrhagic  diathesis,  the 
factors  being  hypertension,  arterial  disease  and  toxemia,  and,  further, 
that  there  was  some  toxin  in  the  })lood  acting  on  the  capillary 
endotheliiun  and  impairing  the  integrity  of  the  blood.  Decreton"^ 
described  a  case  of  gastric  hemorrhage  and  tarry  stools  in  a  man 
showing  Cheyne-Stokes  breathing,  uremia  and  a  high  blood  urea, 
79  mg.  per  100  cc  of  blood  becoming  11.7  mg.  per  100  cc  of  blood 
six  weeks  later.  He  then  discusses  the  differential  diagnosis  of 
gastric  carcinoma  and  ulcer  in  patients  with  hematemesis  showing 
evidence  of  nephritis,  arteriosclerosis  and  hypertension,  pointing 
out  the  importance  of  determining  the  blood  urea  before  deciding. 
It  is  very  interesting  in  this  connection  to  note  the  low  figures  for 
blood  urea  in  the  case  reported  by  the  writer.  The  blood  chemistry 
was  determined  in  both  instances,  however,  after  the  patient  had 
been  taking  a  low-protein  diet  for  several  days.  Uric  acid  was 
increased  in  the  writer's  case.  Crispin, i"  in  a  general  discussion 
of  gastric  hemorrhage,  mentions  nephritis  and  vascular  h^'per- 
tension  as  causes  and  urges  a  careful  search  for  them  in  unexplained 
cases  of  gastric  hemorrhage.     He  reports  a  case  of  hematemesis 
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in  which  a  gastroenterostomy  was  done  in  1914  for  supposed 
peptic  ulcer.  Because  of  re]X'ated  gastric  hemorrhages  the  patient 
was  explored  at  the  Alayo  Clinic  in  1915,  ])ut  no  ulcer  was  found. 
He  had  a  hlood-pressure  of  185  systolic,  slight  left-sided  cardiac 
hypertrophy-,  ])hthalein  excretion  of  43  per  cent  and  a  negative 
gastrointestinal  roentgen-ray,  except  for  a  normal  functioning 
gastroenterostomy.  Three  months  after  leaving  the  JMayo  Clinic 
he  had  another  severe  gastric  hemorrhage  and  a  blood-pressure  of 
250  systolic. 

Pathology.  No  uniform  pathologic  findings  have  been  reported 
by  those  who  have  had  the  opportunity  of  studying  these  cases. 
Monpeurt,"  reviewing  the  work  previously  ap])earing  on  the  sub- 
ject, found  that  nephritis  most  often  gives  rise  to  intestinal  ulcer- 
ations, and  that  in  the  aged  gastric  ulcerations  do  not  occur  with- 
out intestinal  lesions.  Ulcers  in  the  stomach  and  ileum  in  uremia 
were  classified  as  follows  by  Gandy^'^':  (a)  Hemorrhagic  infiltration; 
(b)  simple  erosion;  (c)  true  ulcer.  Treitz^  described  uremic  lesions 
in  the  stomach  and  intestines  as  thinning  of  the  mucous  membrane, 
hyperemia  and  finally  ulcerations;  while  Lancereaux,^-  in  a  case  of 
gastric  hemorrhage  in  ne])hritis,  was  unable  to  find  any  gastro- 
intestinal ulceration.  Pineau^-'  l)elieved  that  both  hematemesis 
aud  melena  in  nephritis  are  due  to  increased  blood-pressure, 
increased  permeal)ility  of  the  bloodvessels  and  minor  alterations 
of  the  mucosa.  A  man  aged  thirt.\-eight  years,  dying  of  hema- 
temesis, is  reported  l)y  Ilirschfeld,'-'^  who  showed  at  autopsy  only 
marked  lesions  of  sclerosis  of  the  gastric  arteries,  of  which  one  was 
the  seat  of  a  small  aneurysmal  dilatation.  Widal  and  Boidin-^ 
described  a  patient  dying  in  hematemesis  and  showing  no  ulcer 
or  cancer.  They  found  oidy  endarteritis  of  the  gastric  vessels. 
In  four  cases  of  pronounced  nematemesis  Fisher-  foimd  only 
small  white   kidneys. 

Summary.  1.  A  case  of  severe  hematemesis  is  reported  due, 
as  far  as  could  be  ascertained,  to  chronic  nephritis  with  hyperten- 
sion. 

2.  A  review  of  the  literature  shows  several  reports  of  this  rather 
unusual  complication,  but  gives  no  imiform  conclusions  a]>out 
the  cause  or  pathology  of  this  symptom. 
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The  Defective  Delinquent  akd  Insane.  By  Henea'  A.  Cotton, 
M.D.  Pp.  201;  o2  illustrations.  Trenton,  N.  J.:  Princeton 
University  Press. 

This  remarkable  book  presents  the  widely  known  views  of  its 
author  on  the  relation  of  infection  to  mental  diseases.  x4n  illus- 
tration of  the  many  reactions  which  it  can  rouse  is  found  in  its 
preface  where  Dr.  Meyer  regards  the  book  as  a  stimulant  to  the 
production  of  well-endowed  research  centers  which  will  afford  "  a 
certain  sm'plus  of  opportunity  instead  of  the  deplorable  and  dis- 
graceful halfway  measures  with  which  the  study  of  mental  diseases 
has  had  to  skimp  along." 

The  reader  can  well  become  interested  in  the  writer's  positive 
views:  "Psychoses  arise  from  a  combination  of  factors,  some  of 
which  may  be  absent,  but  the  most  constant  one  is  an  intracerebral, 
biochemical,  cellular  disturbance  arising  from  circulating  toxins, 
originating  in  chronic  focal  infections  situated  am^vhere  in  the  body 
and  probably  to  some  extent  in  distm'bances  of  the  endocrine 
system."  This  is  a  proposition  that  can  be  studied  without  preju- 
dice. The  chapter  about  the  pathology  of  the  mouth  can  be  left 
for  bacteriologists  and  dental  surgeons  to  judge,  after  they  have 
had  plenty  of  time  to  satisfy  themselves  by  their  own  work.  The 
general  clinical  statement,  that  in  the  impacted  molars  and  other 
infected  teeth  of  children  lies  the  ex})l;;  nation  for  such  abnormal 
characters  as  the  shut-in  personality,  cannot  be  controlled  so 
definitely.  In  fact  in  the  chnical  statements  and  data  which  the 
author  gives,  the  most  astonishing  feature  is  the  number  of  inter- 
pretations that  are  possible.  The  following  case  will  serve  as  an 
example.  A  boy,  agetl  nineteen  years,  in  a  profound  depression, 
showed  by  roentgen-ray  studies  four  impacted  third  molars,  a 
serious  gastrointestinal  infection  and  had  badly  infected  tonsils. 
He  was  taken  home  improved,  became  maniacal  and  lias  been 
confined  in  various  institutions  where  no  attention  has  l)een  paid 
to  the  gastrointestinal  tract. 

INIany  clinical  cases  are  given  in  some  detail  to  show  that  recovery 
and  impro\'ement  have  foUoAved  surgical  and  other  procedures 
directed  to  the  detoxication  of  the  patient.  The  records  of  other 
hospitals,  where  other  methods  are  practised,  will  show  parallels  of 
these  indi\idual  cases.     We  quote  from  a  reprint  which  by  chance 
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was  received  in  the  same  mail  as  the  author's  book :  "  I  recollect 
one  instance  of  an  inmate  who  had  been  four  years  regarded  as  a 
hopeless  dement,  and  for  whom  an  early  death  was  anticipated 
.  .  .  and  yet,  a  twenty-minute  interview  showed  that  this  man 
was  merely  a  profoundl}'  timorous  psychasthenic,  who  had  com- 
pletely lost  heart,  overburdened  with  the  psychologic  puzzles  he  had 
been  endeavoring  to  solve  before  his  incarceration.  He  returned 
to  normal  life  after  four  months'  careful  body  and  mental  nursing." 
The  careful  physician  will  want  time  enough  to  see  the  results  of 
any  new  therap}'  demonstrated  in  some  cases  which  he  himself 
knows  pretty  well.  Many  physicians  have  a  group  of  cases  in 
mind  who  have  gone  to  Trenton  and  have  not  apparently  been 
benefited;  it  is  possible  that  some  of  these  have  not  submitted  to 
all  the  procedures  which  the  author  thought  necessary.  Among 
other  unsettled  points  there  is  the  question  of  how  much  psychic 
effect  is  produced  by  the  intense  enthusiasm  and  activity  which 
the  new  patient  meets  at  Trenton,  and  as  the  author  suggests,  a 
patient  must  be  glad  to  believe  that  his  trouble  is  a  physical  one 
from  which  he  can  be  relieved  without  much  effort  on  his  own  part. 

It  is  embarrassing  to  criticise  the  author's  conclusions  as  to 
the  value  of  certain  detoxicating  procedures  when  one  sympathizes 
with  his  position  on  the  restraint  of  patients,  with  his  optimism, 
his  determination  to  leave  no  stone  unturned  to  send  a  patient 
home  well,  and  the  way  in  which  he  has  brought  into  his  psycho- 
pathic wards  the  atmosphere  of  the  general  hospital.  One  does 
not  need  to  turn  his  back  upon  these  good  things  to  urge  slowness 
in  accepting  a  certain  technic  which  deals  with  very  complicated 
and  varying  organisms. 

We  think  the  author  would  agree  with  the  following  way  of  stat- 
ing his  position.  There  are  not  many  persons  who  acquire  mental 
disease  because  their  ancestors  had  it,  nor  are  there  many,  who, 
hereditarily  tainted,  are  tipped  over  by  the  mental  distresses  they 
meet.  jNIost  psychotics  have  been  riding  in  Hat-bottomed  boats, 
not  in  canoes,  and  it  has  taken  an  infection  from  outside  to  tip 
them  over.  Those  people  who  have  infections  and  do  not  capsize 
are  veritable  rafts  in  their  stability.  It  is  a  hopeful  view,  especially 
since  even  the  canoe  may  be  kept  right  side  up  if  tiie  essential 
disturber,  infection,  be  eliminated.  We  can  hope  that  in  time  it 
will  turn  out  to  be  a  correct  view.  O. 


Medical  Record  Visiting  List,  or  Physicians  Diary.     Revised. 
New  York:  William  Wood  &  Co.,  1922. 

This  annual  visiting  list  is  made  up  for  the  year  1923  in  the  usual 
attractive  form.  In  addition  to  the  spaces  for  recording  professional 
services  there  are  many  tables  of  drugs,  doses,  and  condensed 
information  of  value  for  quick  reference.  W. 
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Diseases  of  the  Skix.  By  Hexry  H.  Hazex,  A.B.,  M.I).,  Pro- 
fessor of  Dermatology  in  the  Medical  Department  of  George- 
town University.  Second  edition.  Pp.  608;  241  illustrations, 
including  2  color  plates.  St.  Louis:  C.  V.  Mosbv  Company, 
1922. 

The  present  volume  contains  about  seventy  more  pages  than  the 
first  edition,  published  se\'en  years  ago.  The  entire  work  shows 
signs  of  careful  revision.  Changes  have  been  made  in  classification 
and  several  new  subdivisions  have  been  formed.  There  are  a 
number  of  new  illustrations  and  some  of  the  old  ones  have  been 
omitted.  The  technic  of  superficial  roentgentherapy  has  been 
brought  up  to  date  and  a  brief  consideration  of  radium  and  photo- 
therapy added.  Almost  every  chapter  has  been  improved  by 
some  addition  or  suppression.  The  discussion  of  the  etiology-  of 
eczema  sho^^  s  accordance  with  the  modern  viewpoint.  The  author 
has  previously  indicated  his  interest  in  skin  diseases  in  the  negro 
race  and  references  to  this  phase  of  the  subject  occur  more  often 
than  in  other  manuals.  His  key  to  diagnosis  is  rather  novel  and 
decidedly  practical.  In  therapy  the  writer  frequently  di\'erges 
from  the  worn  path,  but  he  is  not  at  all  radical.  The  entire  sub- 
ject is  handled  in  a  direct,  common-sense  manner.  Owing  to  the 
lack  of  a  confusing  variety  of  treatment  for  each  disease,  the  book 
should  be  especially  useful  to  the  student.  Briefly,  an  excellent 
medium-sized  work  on  dermatology  has  l)een  improved  and  mod- 
ernized. C. 

Clixical  axd  Operative  Gyxecology.  By  J.  M.  ]\IrxRo  Kerr, 
Professor  of  Obstetrics  and  Gynecology,  (Glasgow  L'niversity 
(Muirhead  Chair);  Gynecological  Surgeon,  Royal  Infirmary, 
(ilasgow.  Pp.  832;  225  illustrations  and  colored  plates.  London : 
Henry  Frowde,  Hodder  &  Stoughton,  11)22. 

Dr.  Kerr  emphasizes  the  clinical  aspects  of  gynecology  in  this 
excellent  book,  and  this  attitude  toward  the  clinical  side  is  strength- 
ened by  the  inclusion  in  the  text  of  a  large  niunber  of  abridged 
case  histories  illustrative  of  a  certain  ])oint  under  discussion. 
The  sections  on  Anatomy,  Nervous  Disorders  of  \Yomen  and 
Venereal  Diseases  have  been  a})ly  handled  by  colleagues.  The  very 
san(>  discussion  of  tlie  endorine  glands  is  to  be  commended.  Radiinn 
does  not  seem  to  be  regarded  in  as  wide  a  therapeutic  range  as  in 
this  country,  and  its  ])ossibilities  as  a  cure  in  cancer  are  rather 
questioned.  "^1  he  operatixc  details  incident  to  the  surgical  side  of 
this  specialty  are  clearly  and  briefly  described,  the  line  drawings 
of  the  stages  of  operations  accomj)anying  the  text  are  well  executed. 
The  re\iewer  notes  the  omission  of  the  consecuti\e  munbering  of 
the  illustrations  after  a  certain  point,  thus  rendering  correlation 
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between  them  and  the  foregoing  text  rather  difficult.  Personal 
preference  or  objection  to  various  operative  measures  arc  frankly 
stated.  The  color  plates  by  Maxwell  are  unusually  good,  as  iudecd 
are  most  of  the  illustrations.  ('ha])ter  XX  gives  a  resume  of  the 
conditions  in  nearby  organs  which  may  sinnilate  pelvic  disease. 
Tliere  is  little  to  criticize  and  much  to  conHucud  in  this  well-balanced 
treatise.  W. 


A  Manual  of  Pharmacology  and  Its  Applications  to  Thera- 
peutics AND  Toxicology.  By  Torald  Sollmann,  ]\I.r).,  Pro- 
fessor of  Pharmacology  and  Materia  ]Medica  in  the  School  of 
INIedicine  of  Western  Reserve  I'niversity,  Cleveland.  Second 
edition.  Pp.  1006.  Philadelphia  and  London:  W.B.Saunders 
Company,  1922. 

Ii'  a  man  may  be  told  In'  the  com})any  lie  keeps,  still  more  should 
be  revealed  by  the  book  he  writes.  Tlie  author's  comprehensive 
presentation  within  the  limits  of  an  octavo  volume  is,  we  believe, 
a  demonstration  of  this  axiom.  Aiming  to  com})ine  the  broad 
conceptions  of  a  text-book  with  the  mass  of  minute  details  of  a 
reference  l)ook,  he  has  had  to  make  Ii})eral  use  of  large  and  snuill 
print,  side  headings,  black  face,  italics,  footnotes  and  similar 
devices.  Although  this  often  entails  as  many  as  six  forms  of  type 
on  one  page,  we  feel  that  the  resultant  loss  of  ease  and  continuity 
is  more  than  compensated  for  by  the  saving  of  space  and  reader's 
time.  Appendix  A— a  tabulation  of  average  doses  in  four  groups 
according  to  their  practical  importance— should  be  a  useful  aid  to 
the  undergraduate  student;  while  the  bibliography  of  over  six 
thousand  titles  should  be  of  great  value  to  students  of  all  grades. 

K. 


Protein  Therapy  and  Nonspecific  Besistaxce.  By  Willia:\i 
F.  Peterson,  M.D.,  Associate  in  Pathology,  I^niversity  of  Illinois; 
College  of  Medicine,  Chicago,  III.  With  an  introduction  l)y 
Joseph  L.  Miller,  ^VI.I).,  Professor  of  ^Medicine,  Rush  ^Medical 
College,  University  of  Chicago,  Chicago,  111.  Pp.  of 4.  New 
York:  The  Macmillan  Company,  1922. 

This  book  is  a  ]:)ioneer  in  its  field.  It  is  not  a  text-book  or  a 
dogmatic  statement  of  the  subject  — the  time  is  not  yet  rii)e  for 
that— but  a  careful  compilation,  review  and  analysis  of  all  the 
evidence  that  has  accumulated  in  a  voluminous  literatiu'c.  The 
task  has  been  well  performed  by  a  man  j>articularly  fitted  for  it 
by  his  knowledge  of  the  problems  of  immunity  and  by  his  large 
clinical  experience  with  protein  therapy,  a  man  who  combines 
enthusiasm    with    a    sound    anrl    usuall\'    conserxative    judgment. 
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Beginning  with  a  historical  review,  the  author  describes  tlie  various 
nonspecific  agents,  the  typical  reactions  produced,  and  the  theories 
hitherto  advanced  as  to  the  mechanisin  of  the  reaction.  He  next 
states  in  a  clear  and  convincing  manner  his  own  conception  of 
this  mechanism.  The  second  half  of  the  book  is  taken  up  with 
a  review  and  discussion  of  the  clinical  results  obtained  in  a  \'ariety 
of  diseases.  The  final  chapter  deals  with  indications  and  contra- 
indications. While  these  are  frequently  alluded  to  throughout 
the  book,  this  chapter  might  have  been  a  trifle  fuller,  or  perhaps 
more  advantageously  placed.  A  full  l)ibliography  with  over  1200 
references  is  appended.  Protein  therai)y  is  finding  an  increasing 
application  in  infections.  Its  field  is  that  of  the  clinician  as  well 
as  the  irnmunologist.  This  l)ook  should  have  and  deserves  a 
correspondingly  wide  appeal.  K. 


KiiiKEs's  Handbook  of  Pjiysiology.  Revised  by  C.  W.  (iiiEENE. 
Tenth  American  edition.  Pp.  820;.")24  illustrations.  New  York: 
William  Wood  &  Company,  1022. 

This  well-known  text-book  has  been  considerabh'  revised  for 
this  new  edition.  It  has  certain  advantages  over  most  of  the  other 
text-books  for  anyone  commencing  the  study  of  the  subject  who 
needs  a  comprehensive  knowledge  of  the  more  elementary  facts. 
These  advantages  depend  partly  upon  the  fact  that  details  of 
histology  and  of  fundamental  biochemistry  are  given  as  well  as 
the  physiologic  deductions  that  can  l)e  made  from  them,  and  partly 
because  definite  statements  are  made,  while  less  stress  is  laid  on 
the  evidence  on  which  these  statements  are  based. 

Such  a  statement  of  the  main  facts  of  physiology,  without  deal- 
ing too  much  in  theory,  should  make  the  book  useful  for  certain 
types  of  students,  but  this  metht)d  of  teaching  is  doomed  to  failure 
unless  the  facts  are  absolutely  accurate.  Infoi'tunately,  this  is 
not  the  case  in  this  edition,  for  there  appear  to  be  some  serious 
mistakes,  presumably  misprints,  which  greatly  diminish  the  value 
of  the  book,  and  some  of  which  the  reviewer  mentions  in  a  spirit  of 
friendly  criticism  in  the  ho])e  that  they  will  be  modified. 

Thus,  in  dealing  \\\t\\  the  gases  found  in  the  lungs  and  tissues, 
excellent  re])roductions  of  some  of  Barcroft's  curves  are  included; 
but  further  on  the  oxygen  tension  of  the  arterial  blood  is  re])eatedly 
given  as  20  nun.  of  mercury,  which  is  entirely  inconsistent  both 
with  the  cur\-es  and  figures  given  previously  and  with  our  modern 
knowledge.  In  tlie  same  ])lace  wrong  figures  for  the  carbon-dioxide 
tension  in  expired  air  are  given. 

.\nother  ])art  of  the  book  which  recpiires  revision  in  order  to 
make  the  physiologic  basis  agree  with  the  clinical  findings  is  that 
d(;scril)ing  the  ])assage  of  sensory  im]>ulses  uj)  the  s])lnal  cord. 
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Other  criticisms  wliicii  might  be  mude  are  that,  while  in  phices 
much  of  tlie  l)oc)k  has  been  brought  uj)  to  date,  inchuhng  even  the 
latest  work  of  Macleod  on  insulin,  in  other  places  old  methods  are 
still  described,  and  even  at  times  old  conclusions  are  drawn.  On  a 
subject  of  such  im})ortance  as  liemoglol)in  estimations  it  is  a  pity 
that  neither  the  Sahli  nor  the  Ilaldane  method,  the  two  most 
accurate  modern  clinical  methods,  are  included;  and  that  in  a 
subject  so  important  as  heart  sounds,  graphic  records  should  still 
be  reproduced  obtained  by  Einthoven,  using  an  obsolete  method 
instead  of  some  of  tlie  records  that  have  been  obtained  recently  in 
this  country  b}^  Wiggers. 

If  a  few  of  these  errors  could  be  corrected,  particularly  in  the 
misprints  of  figures  dealing  with  gases,  the  book  Avould  have  a  real 
value  as  an  elementary  text-book  which  covered  the  whole  sul)ject 
very  thoroughh'.  B. 


Oto-riiinolaryngology  for  the  Student  axd  Practitioner. 
By  George  Lairens,  M.D.;  authorized  English  translation  of 
the  fourth  revised  French  edition  l>y  H.  Clayton  Fox,  F.R.C.S. 
(Irelant)),  with  a  foreword  contributed  by  Sir  J.  Dunt)a.s- 
Grant,  M.A.,  M.D.,  F.R.C.S.  Second  English  edition.  5s9 
illustrations.     New  York:     William  Wood  &  Company,  1922. 

This  translation  of  the  fourth  French  edition  of  (leorge  Laurens' 
treatise  on  diseases  of  the  nose,  throat  and  ear  is  of  special  value 
to  the  student  and  general  practitioner.  The  author  has  endeav- 
ored to  give  to  the  general  practitioner  the  necessary  data  which 
would  enable  him  to  diagnose  and  treat  the  more  common  ailments 
of  the  nose,  tlu'oat  and  ear,  making  it  clear,  however,  that  certain 
diseases  cannot  be  successfully  handled,  except  by  a  specialist. 
Methods  of  treatment  and  the  more  simple  operations  are  described 
in  sufficient  detail  to  enable  the  general  practitioner,  with  a  certain 
amount  of  practice  to  take  care  of  the  common  diseases.  Opera- 
tions and  other  technics  demanding  special  training  are  only  men- 
tioned and  not  described  in  detail,  as  the  author  rightly  believes 
such  cases  should  be  referred  to  a  specialist.  One  of  the  valual)le 
parts  of  the  book  is  contained  in  the  "What  to  Avoid''  remarks. 
Though  in  a  few  details  we  cannot  agree  with  the  author,  on  the 
whole,  the  book  is  a  very  reliable  one  and  a  safe  guide  for  those 
beginning  the  study  of  otolaryngology.  It  is  well  illustrated  with 
numerous  and  clear,  though  not  elaborate,  illustrations,  and  the 
text  is  very  easily  readable.  In  this  edition  particular  mention 
has  been  made  of  Mncent's  angina,  hay-fever,  rhinometry,  pseudo- 
hemoptysis  of  laryngeal  origin  and  vaccine  therapy.  Also  aural 
vertigo  and  the  intratracheal  injections  of  medicated  liquids  is 
given  special  attention.  W, 
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The  Origin  and  Evolitiox  of  the  Human  Dentition.  By 
William  K.  Gregory,  I^ii.I).,  Associate  Professor  of  \'ertebrate 
Paleontology,  Columbia  University;  Curator  of  the  Department 
of  Comparative  Anatomy,  American  Museimi  of  Natural  History, 
New  York.  Pp.  548;  'M)'.]  illustrations.  Baltimore:  Williams 
&  Wilkins  Company,  1922. 

In  this  very  exhaustive  treatise  is  traced  the  gradual  develop- 
ment of  the  teeth  from  the  earliest  times  and  from  the  lowest  verte- 
brates u])  to  those  of  modern  man.  A  detailed  review  could  only 
be  undertaken  by  a  paleontologist.  Those  seeking  the  reasons 
for  the  present  formation  of  the  human  dental  organs  will  find  here 
many  points  elucidated.  It  is  through  the  labors  of  such  purely 
scientific  workers  as  the  author,  that  true  principles  for  the  modern 
practice  of  medicine  and  dentistry  are  established.  I. 


Dlseabes  of  the  Skin  and  the  Eruptive  Fevers.  By  Jay  F. 
ScHAMBERG,  A.B.,  M.D.,  Professor  of  Dermatology  and  Syphilis, 
Graduate  School  of  ]\Iedicine,  Fniversity  of  Pennsylvania;  Der- 
matologist to  the  Philadelphia  General  Hospital  and  the  Jewish 
Hospital;  Fellow  of  the  College  of  Physicians  of  Philadelphia; 
ex-President  of  the  American  Dermatological  Association. 
Fourth  edition.  Pp  ()25;  228  illustrations.  Philadelphia  and 
London:     W.  B.  Saunders  Company,  1!)22. 

The  author's  excellent  book  on  Discdsrs  of  (lie  Shitt  has  forty-one 
additional  pages  more  than  in  the  last  edition.  The  volume  has 
l)een  l)rought  up  to  date  by  the  following  additions:  Eczematoid 
Ringworm  or  Tinea  of  the  Extremities;  C(^pra  Itch;  Larva  Migrans; 
Brown-tail  Moth  Dermatitis;  Trichoptilosis;  (iranuloma  Annulare; 
Purpura  Annularis  Telangiectodes;  Sarcoid;  Gangosa;  Espundia; 
I'araffinoma;  Leukemia  Cutis. 

The  chapter  on  Roentgen-ray  Therapy  has  been  rewritten,  giving 
the  MacKee-unit  method  for  the  treatment  of  various  cutaneous 
diseases.  Syphilis  has  been  much  amplified,  as  the  third  edition 
of  this  book  contained  but  twenty-five  pages,  and  in  the  present 
^'olllme  this  subject  is  co\'ered  in  fifty-four  pages.  New  pictures 
ha\e  been  added  under  the  following  headings:  Eczema,  Pem- 
])higus  Vegetans,  Herpes  Zoster,  Lichen  Planus,  Acne  Necrotica, 
Pityriasis  Rosea,  Larva  Migrans,  Xeroderma  Pigmentosum,  Sar- 
coid, Syphilis,  Yaws,  Gangosa,  Espundia  (Leishmaniasis). 

The  volume  is  extremelv  readal)le  and  well  edited.  K. 
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Prevention  of  Goiter.— McClenden  {Science,  1922,  56,  2(j9)  empha- 
sizes that  tlie  goiter  t)elt  seems  to  he  a  low  iodide  belt.  Praetieally  all 
the  world'.s  supply  of  iodin  is  now  in  the  sea,  ■where  there  is  a  calculated 
total  of  sixty  billion  metric  tons.  The  writer,  therefore,  suggests  the 
prevention  of  goiter  l»y  the  use  of  tal)le  salt,  made  from  sea-water. 
A  less  attractive  possibility  is  the  addition  of  powdered  kelp  for  food. 


Arteriosclerosis  and  Diet.— Xewbirgh  and  Clarkson  {.lour.  Am. 
Mill,  .l.v.v,'/..  1922,  79,  HOC.)  studied  the  bloodvessels  of  rabbits,  which 
had  been  fetl  on  diets  containing  various  percentages  of  protein.  Diets 
containing  27  anfl  3()  per  cent  of  protein  were  followed  by  internal 
changes  which  reseml)led  true  arteriosclerosis.  Large  groups  of  rabl)its 
fed  on  normal  vegetal)le  diets  failed  to  show  such  changes.  The  time 
of  appearance  and  the  severity  of  the  vascular  change  were  roughly 
proportional  to  the  amount  of  protein  fed  and  the  duration  of  the 
feeding.  All  rabbits  who  ate  high  protein  diets  for  six  months  or 
more  showed  extensi\'e  changes.  It  is  not  claimed  that  human  arterio- 
sclerosis is  caused  by  a  high  protein  diet.  It  is  pointed  out,  however, 
that  carnivorous  animals  show  a  higher  incidence  of  arterial  disease 
than  do  herl)i\orous. 

Phthisiogenesis  and  Latent  Tuberculous  Infection. — Opie  (Am.  Rev. 
Tuhcrc,  1922,  6,  525)  states  that  pulmonary  tuberculosis  in  early 
childhood  is  not  selective;  it  affects  any  portion  of  the  lung.  It  is 
progressi^■e  Avith  almost  no  tendency  to  heal  or  to  form  fibrous  tissue. 
The  miliary  form  is  connnon;  10  per  cent  of  fatal  cases  die  of  men- 
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ingitis.  The  incidence  of  pulmonary  tuberculosis  at  autopsy  on 
children  (ilead  of  other  cause)  agrees  sul)stantially  with  the  incidence 
of  infection  as  indicated  by  the  von  Pirquet  skin  test.  Children  sick  with 
"masked"  tuberculosis— "frequent  coughs  and  colds,  attacks  of  unex- 
plained fever,  loss  of  weight,  anorexia  and  asthenia" — show  a  very 
high  percentage  of  positive  skin  tests  and  com])lement-fixation  tests. 
An  absolute  differentiation  between  latent  tuberculoiis  infection  and 
clinical  tuberculosis  in  children  cannot  l)e  made.  Primary  intestinal 
tuberculosis  is  well  recognized,  but  the  bacillus  leaves  local  lesions 
along  its  path  of  entry  in  Peyer's  patches,  mesenteric  nodes,  cer\ical 
nodes,  etc.  After  the  seventh  or  eighth  year  of  life,  lung  lesion  tends 
to  become  localized  at  the  apex  and  the  lesion  is  more  fil)rotic  and  more 
chronic,  and  is  without  the  caseation  of  the  bronchial  lymph  nodes, 
wliich  is  common  in  children.  This  type  of  lesion — latent  apical  infec- 
tion—is easily  differentiated  from  phthisis  (chronic,  fibrotic  tubercu- 
losis) and  is  "transformed  into  phthisis  only  when  the  tuberculous 
lesion  becomes  active  and  progressive."  At  autopsy  this  type  of 
latent  lesion  occurs  in  one-sixth  of  the  people  dying  from  whatever 
cause.  Adult  phthisis  may  be  and  probal)ly  is  occasionally  acquired 
in  childhood,  as  is  strenuously  maintained  l)y  von  Behring,  but  In- 
far  the  most  of  the  children  infected  under  one  year  of  age  soon  die. 
The  lesion  in  chronic  lung  tuberculosis  is  predominantly  fibrotic  rather 
than  caseous  or  pneumonic,  and  it  is  probal)le  that  the  ordinary  case 
is  one  which  has  been  infected,  probably  repeatedly,  prior  to  the 
development  of  clinical  phthisis.  Many  workers  have  reported  fibro- 
tic lesions  (phthisis-like)  in  experimental  animals  which  have  been 
reinfected,  Init  not  in  animals  with  primary  infection.  The  primary 
infection  in  animals  has  more  the  appearance  of  the  tubercidosis  of 
infants  and  young  children.  Adults  may  l)ecome  repeatedly  infected, 
even  though  sources  of  infection  are  at  times  difhcult  or  impossible 
to  find.  Most  adult  tul)erculosis  comes  at  a  period  when  the  child- 
hood infections  are  healed.  In  adults  the  course  is  chronic  and  the 
disease  fibrotic  because  the  adult  has  a  relative  immunity  from  a  former 
infection.  Adult  phthisis  seems  to  come  usually  from  infection  through 
the  air  passages.  The  extensive  experiments  of  Calmette  do  not  con- 
vince one  that  phthisis  necessarily  arises  from  infection  through  the 
intestinal  tract.  It  has  been  found  that  from  350  to  more  than  500 
times  the  number  of  tubercle  bacilli  are  required  for  infecting  an 
animal  by  ingestion  as  l)y  inhalation.  Sputum  from  phthisis  remains 
a  irreat  source  of  danger,  as  does  also  contaminated  milk. 


Pernicious  Anemia  and  Protein  Sensitization. — Fabkr  {La  incsse 
vied.,  1922,  81,  873)  for  several  years  had  good  results  in  the  treatment 
of  pernicious  anemia  from  the  administration  of  fermented  milk  (kefir). 
It  was  thought  that  the  action  of  this  kefir  might  be  due  to  its  protein 
effect.  Therefore  a  case  of  pernicious  anemia  which  failed  to  respond 
to  the  ordinary  methods  of  treatment  was  when  almost  moribund  given 
an  intramuscular  injection  of  5  cc  of  sterilized  milk.  There  was  an 
intense  immediate  reaction  with  a  high  fever,  which  was  followed 
shortly  1)\  a  \ery  marked  sul)jective  and  objecti\e  improvement. 
Subse(iuent  cases  similarly  treated  have  shown  various  results  but  some 
have  been  definitely  impro\  ed.    These  observations  led  Faber  to  some 
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very  interesting  speeulations  eoncerning  the  patliojieiiesis  of  pernicious 
anemia.  He  sununarizes  the  fainih'ar  ariiuments  I'or  the  ori<;in  of  per- 
nicious anemia  in  an  intestinal  intoxication.  He  points  out  that  the 
achyha,  which  is  known  frecpiently  to  precede  the  onset  of  the  anemia, 
will  permit  an  abnormally  abundant  bacterial  flora  in  the  ])art  of  the 
intestine  in  which  absorption  is  most  rapid  and  will  also  permit  the 
proteins  of  the  food  to  reach  the  small  intestine  practically  unchanged. 
Thus  he  thinks  proteins  may  be  absorbed  as  such  and  sensitization 
result.  He  suggests  then  that  pernicious  anemia  may  be  a  "sort  of 
chronic  alimentary  anaphylaxis"  and  that  the  relapses  and  remissions 
may  be  due  to  variations  in  the  immunity  of  the  organism. 


Reticulated  Erythrocytes. — Krumbhaar  (Jour.  Lab.  and  Clin.  Med., 
1922,  8,  11)  suggests  the  word  "Reticulocyte"  to  designate  red  blood 
cells  revealing  a  reticulum  by  methods  of  vital  staining  and  that  when 
the  normal  percentage  of  those  cells  in  the  peripheral  blood  is  exceeded 
the  condition  be  designated  "Reticulosis."  He  reports  that  in  experi- 
mental plethora  in  dogs  the  reticulated  cells  are  greatly  diminished. 
The  normal  variation  in  reticulated  cells  in  the  human  adult  is  from 
0.1  to  1  per  cent.  Infants  show  an  increased  percentage  during  the 
first  week  of  life.  By  the  end  of  the  first  week  the  picture  should 
resemble  that  of  the  adult.  It  is  pointed  out  that  the  degree  of  reticu- 
losis is  a  better  index  of  the  functional  activity  of  the  bone  marrow  than 
the  study  of  polychromatophilia  or  nucleated  forms. 

Erythropoietic  Action  of  Germanium  Dioxide. — Kast,  Croll  and 
ScHMiTZ  (Jour.  Lab.  and  Clin.  Med.,  1922,  7,  643)  treated  16  cases 
of  anemia  with  germanimn  dioxide.  Thej-  gave  100  to  200  mg.  daily 
or  every  two  or  tliree  days  until  about  1  gm.  had  been  given.  An 
apparent  erythropoietic  action  was  observed  in  several  of  these  cases. 
The  most  marked  changes  in  red  count  and  hemoglobin  occurred  in 
anemia  secondary  to  hemorrhage.  Total  solids  in  the  blood  were 
increased,  but  not  sufficiently  to  explain  the  increase  in  red  cells  on  the 
ground  of  decrease  in  plasma  volume.  Xo  deleterious  effects  of  the 
drug  were  noted. 

Intravitam  Bone  Marrow  Studies. — Morri.s  and  Falconer  (Arch.. 
Int.  Med.,  1922,  30,  485)  have  devised  a  drill  for  trephining  long 
bones  to  secure  living  bone  marrow  for  histological  and  cultural  study. 
They  h.si\e  obtained  marrow  specimens  from  numerous  animals  without 
untoward  results.  The  marrow  obtained  by  this  method  showed  the 
same  characteristics  as  were  visible  in  sections  of  the  marrow  made 
after  killing  the  animal.  The  authors  feel  that  tliis  method  of  examina- 
tion can  be  used  safely  in  human  beings  and  that  it  might  throw  much 
light  on  early  phases  of  obscure  blood  diseases. 


Etiology  of  Scarlet  Fever. — Bliss  {Jour.  Exper.  Med.,  1922,  36, 
575)  reports  further  studies  of  scarlet  fever  strains  of  streptococcus. 
Contrary  to  the  traditional  idea  that  this  organism  is  present  in  many 
but  not  in  all  cases  of  scarlet  fever,  Bliss  reports  its  occurrence  in  100 
per  cent  of  scarlatina  patients  during  the  first  week  of  the  disease. 
While  these  organisms  had  no  special  morphological  or  cultural  criteria. 
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and  ill  fact  \arie(l  in  their  growth  cluiracteristics,  80  i)er  cent  ot  them 
were  identical  as  rej^ards  their  reliction  to  specific  a,<;<ilutinatinii;  sera. 
Of  special  interest  was  a  strain  recovered  from  a  mastoid  infection  with 
a  scarlet  rash,  which  serolojiically  fell  into  the  scarlatinal  group  of 
strains.  The  writer  is  very  conservative  in  interpreting  his  findings, 
but  implies  that  a  special  group  of  hemolytic  streptococci  is  at  least  an 
invariable  concomitant  of  scarlet  fever. 


Thyroid  Function. — Marine  {Phys.  RciHews,  1922,  2)  revievvs  our 
present  knowledge  of  the  functions  of  the  thyroid  gland.  He  points  out 
that  the  thyroid  has  been  shown  to  develop  from  a  single  \-entral  tul)ular 
down-growth  of  pharyngeal  endoderm.  The  so-called  "lateral  thyroid 
anlagen,"  formerly  believed  to  form  the  lateral  thyroid  lobes,  are  acci- 
dental inclusions  which  later  undergo  atrophy.  A  review  of  the  litera- 
ture shows  that  the  relation  between  the  number  of  mitochondrial 
granules  and  the  pharmacological  activity  of  the  gland  is  not  generally 
accepted  in  view  of  the  abundance  of  these  granules  in  the  thyroid  in 
myxedema.  Tlnroid  adenomata  are  believed  to  develop  from  cell 
rests  wliich  atrophy  under  normal  conditions  but  which  form  adenomata 
under  certain  conditions  calling  for  increased  thyroid  acti^'ity.  Thy- 
roidectomy in  animals  has  resulterl  in  an  average  maximum  reduction 
in  total  metabolism  of  35  to  40  per  cent,  which  figure  "  corresponrls 
closely  to  tiiat  ol)served  in  the  severest  forms  of  human  cretinism  and 
myxedema  and  may  be  designated  as  the  myxedema  level."  A  close 
interrelationship  of  suprarenal  cortex  and  thyroid  has  been  obser\'ed, 
and  JNIarine  believes  that  exophthalmic  goiter  is  intimately  involved 
with  cortical  exhaustion  and  epinephrin  stimulation.  The  review 
includes  a  survey  of  our  present  knowledge  of  the  bearing  of  iodine 
metabolism  upon  the  physiology  of  the  thyroid  gland  and  of  the  inter- 
relationship of  the  thyroid  and  the  other  glands  of  internal  secretion. 
The  paper  is  brief  and  the  clinician  will  find  it  well  worth  the  reading 
in  detail. 
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Report  on  Artificial  Pneumothorax. — Burrell  and  MacXaltv 
(Mnlicdl  Research  Council.  Special  Kep(jrt  No.  (J7,  abstracted  as  one  of 
the  leading  articles  in  the  British  Medical  .loam nl,  September  '.^0,  1922, 
p.  (iOOj  in  the  first  part  of  the  report  discuss  pneumothorax  from  all 
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aspects  and  fj;ivc  a  summary  of  BurreH's  first  1  oO  cases.  It  is  found  that 
patients  witli  a  low  resistance  and  in  whom  the  disease  is  prouressinsi; 
rapidly  are  hut  little  benefited  by  the  operation;  patients  with  hi<j;h 
power  of  resistance  usually  do  well  with  sanitorium  or  other  metlical 
treatment.  It  is  in  the  intermediate  cases  (those  in  whom  the  disease 
is  subacute  and  in  whom  the  healthier  lung  is  not  too  seriously  involved ) 
that  artificial  pneumothorax  offers  the  greatest  hope  of  permanent 
Ijenefit.  The  risks  of  the  operation  are  so  slight  and  the  danger  of  the 
disease  spreading  so  great,  that  all  patients  of  this  class  are  entitled 
to  the  probal)le  benefit  afforded  by  the  operation.  Burrell's  150  cases 
may  be  divided  into  three  classes:  in  the  first  group,  an  efficient  pneumo- 
thorax was  produced;  in  the  second,  only  a  partial  pneumothorttx  was 
induced  and  in  the  third,  none  was  obtained  l)ecause  of  the  pleiu'al 
adhesions.  There  were  107  cases  in  the  first  group;  in  40  the  disease 
was  arrested  and  in  22  there  was  improvement.  The  result  in  the  other 
groups  was  not  nearly  so  good.  The  second  part  of  the  report  consists 
of  the  answers  to  a  c|uestionnaire  sent  to  sixteen  British  physicians.  The 
replies  indicate  that  these  physicians  are  unanimous  in  their  approval  of 
pneumothorax  as  a  therapeutic  measure,  and  their  appro\'al  gains  weight 
M'hen  it  is  learned  that  these  sixteen  physicians  have  induced  pneumo- 
thorax in  14,000  to  15,000  patients.  There  is  a  difference  of  opinion  as 
to  which  patients  are  most  suited  for  the  collapse  treatment;  but  the 
general  consensus  of  opinion  appears  to  be  that  after  institutional  treat- 
ment has  been  given  a  fair  trial,  as  soon  as  it  is  noted  that  the  disease  is 
not  responding,  pneumothorax  should  be  induced.  The  collapse  treat- 
ment shows  that  the  first  essential  to  the  arrest  of  active  pulmonary 
tuberculosis  is  immobilization  and  the  more  complete  the  rest  given 
the  tuberculous  lung,  the  better  the  healing.  Thus  the  same  princi})le 
is  applicable  to  surgical  and  pulmonary  tuberculosis,  and  that  is,  rest. 


The  Intratracheal  Injection  of  Oils  for  Diagnostic  and  Therapeutic 
Purposes. — Corper  and  Freed  {Jour.  Am.  Med.  Ass)i.,  1922,  79,  1739) 
studied  the  effects  produced  by  the  intratracheal  injection  of  small 
cjuantities  (0.05  to  1  cc)  of  some  oils  that  have  been  highly  recommended 
in  the  treatment  of  tuberculosis.  Some  of  these  substances  have 
hitherto  been  regarded  as  quite  harmless  to  the  pulmonary  tissue  and 
of  considerable  l)actericidal  power;  others  were  thought  to  be  sufficiently 
irritant  to  elicit  a  mild  fibrosis  which  promoted  the  healing  of  the  dis- 
eased area  (lung  abscess,  bronchiectasis,  etc.).  Corper  and  Freed 
found  that  the  injection  of  so-called  "bland"  oils  is  accompanied  by 
grave  danger.  Chaulmoogra  oil  and  the  mixed  esters  of  chaulmoogra 
oil  are,  when  injected  into  rabbits,  intensely  irritant  and  cause  profound 
pathological  changes  in  the  lung  which  may  range  from  acute  pneu- 
monic consolidation  with  abscess  formation  to  a  proliferative  broncho- 
pnemnonia,  depending  on  the  localization  of  these  oils  in  the  lung  and 
on  their  concentration.  Even  so  dilute  a  solut'on  as  10  per  cent  chaul- 
moogra oil  in  olive  oil  or  liquid  petrolatum  produces  a  distinct  prolifera- 
tive bronchopneumonia.  Olive  oil  or  liquid  petrolatum  injected  intra- 
tracheally  is  aspirated  into  the  pulmonary  alveoli  and  may  remain 
there  unabsorbed  for  months  causing  a  mild  type  of  localized  pneu- 


294  PROGRESS    OF   MEDICAL   SCIENCE 

monia.  It  is  probable  that  the  local  application  of  one  of  these  oils  to 
the  larynx  or  to  a  bronchus  through  the  use  of  the  l)ronchoscope,  is 
followed  by  the  aspiration  of  the  oil  from  the  site  of  application  and  by 
its  distribution  thrt)Ugh()ut  the  adjacent  alveoli.  The  conclusion  that 
seems  obvious  is  that  even  "inert"  oils  are  dangerous  when  aspirated, 
and  that  the  greatest  care  must  be  used  in  introducing  an,y  foreign  body 
into  the  normal  or  diseased  lung. 


Temporary  Disturbances  of  the  Circulation  and  Respiration  Due  to 
Local  Anesthetics.— The  object  of  the  studies  reported  by  Ross  {Jour. 
Lab.  and  Clin.  Med.,  1922,  8,  1)  was  the  determination  of  the  changes 
occurring  in  the  respiratory  and  circulatory  systems  when  the  commonly 
used  local  anesthetics  were  applied  to  animals  by  the  same  methods 
that  are  used  in  medical  practice.    The  local  anesthestics  (cocain  and 
procain)  were  injected  into  the  tonsillar  tissue  or  painted  on  the  pharynx; 
the  epinephrin  was  injected  submucously  into  the  tonsils.     The  sub- 
mucous injection  of  epinephrin  (adrenalin)  elicited  practically  no  effects, 
raising  blood-pressure  only  8  per  cent  and  accelerating  breathing  by 
16  per  cent.     Cocain  injections  had  a  more  marked  effect,  elevating 
arterial  l)lood-pressure  by  83  per  cent  and  venous  pressure  by  100  per 
cent;  the  heart  rate  was  increased  only  3  per  cent  and  respiration  9 
per  cent.     When  both  epineplirin  and  cocain  were  injected  into  the 
same   tonsil,   profound   circulatory   and   respiratory   changes   ensued; 
arterial  pressure  rose  233  per  cent,  and  venous  pressure  4G7  per  cent; 
the  heart  rate  declined  18  i)er  cent  and  respiratory  rate  was  doubled. 
The  preliminary  injection  of  atropin  and  morphin  lessened  these  strik- 
ing changes  to  a  slight  degree  only.     In  another  series  of  experiments 
cocain  (20  per  cent)  was  painted  on  the  pharynx  and  subseciuently 
epinephrin  was  injected  into  the  tonsils.     The  effects  on  circulation 
and  respiration  were  greater  than  when  epinephrin  alone  was  injected 
but  much  less  than  when  both  the  epineplu-in  and  cocain  were  injected 
together.     Procain  (20   per  cent)  \\hen  swabbed  on  the  tonsils    and 
pharynx  caused  no  definite  reduction  in  the  effects  of  cocain-epinephrin 
injection.     Ross  draws   the  following   conclusions:     The   submucous 
injection  of  epinephrin  and  cocain  into  the  tonsillar  tissue  brings  on 
systemic  reactions  similar  to  those  that  follow  the  intravenous  injection 
of  tliese  drugs,  and  causes  an  enormous  increase  in  arterial  and  \'enou3 
pressures.     The  latter  is  increased  more  than  twice  as  much  as  the 
former,   and   the  great  rise  in  venous   pressure   may  cause    cerebral 
asphyxia  and  thus  explain  all  the  temporary  disturbances  that  occur 
in  medical  practice  after  the  use  of  local  anesthetics.    Cocain  and  epi- 
nephrin   injected    submucously    are    powerful    synergists.      Sufficient 
cocain  is  absorbed  from  sponging  the  pharynx  with  a  20  per  cent  solu- 
tion to  increase  markedly  the  sensitiveness  to  epinephrin.     Novocain 
and  epinephrin  are  not  synergists  and  novocain  does  not  materially 
neutralize  the  extent  of  the  synergistic  action  of  cocain  and  epinephrin. 
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The  Rate  of  Secretion  of  Breast  Milk. — Smith  and  Merritt  (Aw. 
Jour.  ])i.s.  Children,  1022,  24,  413)  from  their  observations  noted  that 
nursing  infants  obtain  the  greater  part  of  their  feeding  of  breast  milk 
in  the  first  few  minutes,  from  40  to  GO  per  cent  in  the  first  t^\-o  minutes 
and  from  (50  to  85  per  cent  in  the  first  four  minutes.  This  holds  true 
whether  the  supply  is  abundant,  moderate  or  scanty.  After  eight 
minutes  very  few  babies  get  any  milk  whatever.  Only  17  of 
their  observations  showed  any  increase  in  weight  after  eight  minutes. 
Fourteen  of  these  were  from  good  feedings  and  only  3  of  them 
obtained  milk  after  ten  minutes.  A  few  large  vigorous  infants  nursing 
from  an  abundant  supply,  may  get  small  amounts  of  milk  up  to  si.xteen 
minutes.  The  babies  who  needed  both  breasts  usually  got  less  from  the 
second  breast  than  from  the  first,  except  where  one  breast  regularly 
yielded  a  better  suppl\'.  The  rate  at  which  a  baby  gets  milk  from  the 
second  l^reast  is  similar  to  that  of  the  first  breast.  After  that  time  very 
little  is  obtained.  The  time  after  which  a  bal)y  gets  no  more  milk  from 
the  second  breast  is  usually  shorter  than  on  the  first  breast.  The  poor 
feedings  are  usually  completed  in  a  shorter  time  than  the  good  ones. 
When  the  breast  supply  is  evidently  failing,  the  bal)y  gets  all  that  he 
will  get  in  from  three  to  five  minutes  as  a  rule.  It  does  no  good  to  leave 
a  baby  a  longer  time  at  breast  in  hopes  that  by  so  doing  an  additional 
amount  will  be  ingested.  If  a  baby  empties  the  breast  in  from  fi\-e  to 
eight  minutes  and  shows  no  evidence  of  discomfort  from  an  adequate 
feeding  obtained  in  that  time,  there  seems  to  be  no  good  reason  why  he 
should  not  take  his  bottle  in  the  same  time.  If  the  nipple  holes  are  of 
good  size  so  that  the  milk  flows  freely,  nearly  all  strong  infants  will 
finish  the  bottle  in  less  than  ten  minutes.  They  evidence  less  distress 
than  the  nurse  does  over  the  rapid  feeding.  On  the  other  hand  a  slow 
nipple  either  discourages  the  infant  so  that  he  will  give  up  in  disgust 
before  he  has  finished,  or  else  make  him  swallow  so  much  air  that  he 
vomits  or  has  colic. 

Faulty  Diet  and  Its  Relation  to  the  Structure  of  Bone. — Shipley 
{Jour.  Am.  Med.  Assn.,  1922,  79,  1563)  says  that  there  are  several 
dietetic  principles  concerned  in  the  growth  of  bone.  First  there  is  an 
uncharacterized  organic  substance  which  is  distinct  from  fat  soluble  A. 
This  is  found  in  certain  oils  principally  those  of  the  cod,  burbot  and 
shark  livers  in  large  amounts.  It  is  present  in  very  small  quantities  in 
butter  fat  and  in  cocoanut  oil.  Fat  soluble  A.  is  missing  from  the  latter 
of  these.  It  may  belong  to  the  group  of  the  vitamins,  and  is  known  to 
be  much  more  resistant  to  heat  and  oxidation  than  fat  soluble  A.    Other 
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essential  principles  are  calcium,  phosphorus,  water  solulile  13  and  fat 
soluble  A.  Water  soluble  C  was  found  to  influence  the  structure  of  the 
bone  of  the  guinea-pig,  but  the  rat  either  does  not  need  this  substance 
or  is  able  to  synthesize  it.  The  writer  was  able  to  show  that  the  lack 
of  fat  soluble  A  was  not  responsible  for  the  developing  of  rickets.  Bones 
of  animals  whose  diet  is  adequate  except  for  fat  soluble  A  are  perfectly 
calcified,  but  a  high  degree  of  osteoporosis  develops.  The  same  result 
follows  the  administration  of  diets  having  a  deficiency  only  in  water 
soluble  B.  When  this  factor  is  deficient  there  is  also  an  aplasia  of  the 
marrow,  such  as  follows  complete  starvation,  and  later  there  is  hemor- 
rhage into  the  medullary  cavity.  If  a  guinea-pig  is  deprived  of  water 
soluble  C,  his  bones  are  identical  with  those  of  a  rat  which  has  been 
given  an  insufficient  supply  of  water  soluble  B.  When  the  organic 
factor  mentioned  before  is  absent  from  the  diet  or  only  present  in  small 
quantities,  all  other  factors  being  so  far  as  can  be  ascertained  in  optimal 
concentration,  any  variation  in  the  ratio  bet:ween  calcium  and  phos- 
phorus results  in  a  profound  disturbance  in  the  structure  and  functional 
capacity  of  the  skeleton.  A  disease  of  the  osseous  system  which  has 
the  clinical  and  patliological  characteristics  of  rickets  may  l)e  induced 
in  rats  l)y  diet.  It  may  be  induced  l)y  diets  which  are  within  certain 
limits  low  either  in  phosphorus  or  in  calcium,  all  other  dietary  factors 
being  maintained  at  the  optimal  level  for  growth  and  function.  If  the 
organic  factor  which  is  so  abundantly  present  in  fish  oils  is  supplied 
freely,  rickets  will  not  develop  in  spite  of  a  faulty  ratio  of  calcium  to 
phosphorus  in  the  food.  Cod-liver  oil  will  protect  against  rickets,  or 
cause  the  healing  of  the  lesion  even  if  the  salt  content  of  the  diet  is  such 
that  rickets  will  invariably  develop  without  the  oil.  It  was  found  tluit 
animals  were  enabled  to  compensate  for  faulty  calcium-phosphorus 
ratiosin  the  diet  if  they  were  exposed  to  the  rays  of  the  sun  or  to  the 
iron-chromium  or  cadmium  arcs  or  to  the  light  of  the  mercury  vapor 
quartz  lamp.  The  same  changes  are  intluced  under  the  influence  of 
the  rays  as  by  cod-liver  oil.  

Immunization  Against  Measles. — Hermann  {Arch.  Pcdiat.,  1922, 
39,  ()()7)  claims  that  75  per  cent  of  the  deaths  from  measles  occur  in 
infants  under  two  years  of  age,  and  90  per  cent  under  five  years.  He 
feels  that  any  method  of  immunization  which  aims  to  control  or  eradi- 
cate this  disease  must  be  employed  in  early  infancy  on  all  or  nearly  all 
children.  Infants,  whose  mothers  ha\'e  had  measles  are  relatively 
imnume  during  the  first  five  months  of  life.  This  immmiity  gradually 
disappears,  but  in  many  it  persists  to  the  sixth  or  eighth  month.  The 
imnume  bodies  in  the  mother's  blood  are  probably  conveyed  to  the 
fetus  through  the  placental  circulation.  Artificially  fed,  as  well  as 
breast  fed  babies  enjoy  this  relative  immunit}'.  It  is  not  conveyed  to 
any  great  extent  through  the  l)reast  milk,  for  infants  of  six  or  more 
months,  who  are  still  nursed  are  just  as  susceptible  as  bottle  fed  babies. 
In  measles  the  infectious  material  is  regularly  present  in  an  active  form 
in  the  nasal  discharge  from  twenty -four  to  forty-eight  hours  liefore  the 
eruption  begins.  It  is  not  necessary  to  isolate  and  identify  the  infectious 
nuiterial,  or  to  obtain  its  growth  in  pure  culture,  in  order  to  inuuunizo 
9,gainst  thfi  infection.     In  measles  the  infectious  material  is  conveyed 
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usually  from  the  nuvsal  mucous  membrane  of  the  ])atient  to  the  nasal 
mucous  membrane  of  the  child  infected.  Immunization  follows  the 
same  path.  The  nasal  mucous  discharge  of  patients,  free  from  other 
diseases,  is  taken  from  twenty-four  to  forty-eight  hours  before  the 
appearance  of  the  eruption.  It  is  mixed  with  a  small  amoimt  of  normal 
saline  solution,  and  bacteria  and  other  extraneous  material  sei)arated 
by  centrifugalization.  If  passed  tlirough  a  Berkfeld  filter,  the  organ- 
isms are  eliminated  but  the  virus  loses  some  of  its  potency  and  cannot 
be  depended  upon  for  the  purpose  of  immunization.  .\  little  tricresol 
is  added  as  a  preservative.  A  few  drops  of  this  solution  is  applied 
to  the  nasal  nmcous  membrane  of  the  child  to  be  immunized.  Only 
iiealthy  infants  between  four  and  five  months  are  immunized.  The 
method  attempts  to  convert  the  temporary  relative  immunity  into  nn 
immunity  which  persists  during  the  first  few  years  when  the  disease  is 
the  most  dangerous.  The  l)est  results  are  obtained  in  those  cases  in 
which  a  rise  in  temperature  follows  on  the  eighth  to  the  sixteenth  day. 


Congenital  Hypertrophic  Pyloric  Stenosis  and  Its  Treatment  by 
Atropin.— Haas  {Jour.  Am.  Med.  Absit.,  1922,  79,  1314)  says  that  \mcer- 
tainty  of  etiology  is  the  cause  of  the  differences  of  opinion  in  treatment. 
Medical  treatment  was  formerly  practised  until  the  Rammstedt  opera- 
tion caused  surgery  to  be  ad\'ocated  exchisiA'cly.  To  see  and  to  feel 
a  pyloric  tumor,  he  thinks,  and  to  observe  the  histologic  appearance 
makes  faith  in  any  other  view  difficult.  He  thinks,  nevertheless,  that 
the  problem  is  a  medical  one,  and  that  atropin  is  practically  a  specific. 
He  holds  that  pyloric  stenosis  is  only  an  advanced  degree  of  pyloro- 
spasm.  It  is  only  a  single  manifestation  of  a  general  hypertonic  state, 
whose  etiologic  factor  is  an  oA'eraction  of  the  vagus  portion  of  the 
autonomic  nervous  .system.  There  is  usually  an  excitability  of  severe 
degree  of  all  motor  functions.  This  condition  has  l)een  descril^ed 
variously  as  the  hypertonic  infant,'  myotonia,  myotonia  spastica  per- 
stans,  arthrogryposis,  essential  contractures,  pseudotetanus,  tetanoid 
conditions,  infantile  tetany,  spasmophilia  and  ^■agotonia.  Experi- 
mental work  supports  this  view.  Further  support  is  found  in  the 
reports  of  cure  by  other  than  surgical  methods.  Differential  diagnosis 
between  pylorospasm  and  pyloric  stenosis  is  practically  impossible. 
The  symptoms  of  pyloric  stenosis  are  projectile  vomiting,  visil)le  peri- 
stalsis, constipation,  starvation  stools,  rapid  loss  of  weight  and  pyloric 
tumor.  Closer  observation  will  reveal  pallor,  lividity,  loss  of  turgor, 
circumoral  cyanosis,  cold,  clammy,  cyanotic  hands  and  feet,  subnormal 
temperature  unless  ol)scin'ed  by  starvation  elevation,  and  spasm  not 
only  of  the  pylorus  but  often  of  the  larynx,  pharynx,  esophagus,  card i a 
and  various  portions  of  the  intestines.  There  is  also  hypertonicity  of 
the  skeletal  muscles.  Irritation  of  the  infant  nervous  systein  pro- 
duces an  effect  predominantly  stimulating.  An  inhiljiting  effect  is 
A-irtually  absent.  In  the  treatment  certain  points  should  be  o1)served. 
Errors  in  diet  or  hygiene  must  be  corrected.  In  advanced  cases  saline 
must  be  given  subcutaneously  at  frequent  intervals,  until  enough  fluid 
is  taken  by  mouth  to  supply  body  needs.  Atropin,  like  digitalis,  must 
be  acti^■e,     In  the  milder  cases  the  drug  may  be  gi\en  by  mouth  or  in 
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the  bottle,  and  in  breast-fed  babies  in  a  teaspoonful  of  water,  before 
feeding.  In  the  severe  cases  the  drug  must  be  administered  hypo- 
dermioally  until  vomiting  is  controlled.  The  dose  is  variable,  from 
__i^_  grain  at  each  feeding  up  to  a  maximum  which  either  controls 
symptoms  or  produces  physiologic  reaction.  Treatment  may  be 
required  only  for  a  few  weeks  or  it  may  be  necessary  for  the  most  of 
the  first  year.  Few  cases  require  a  smaller  dose  to  begin  with.  Occa- 
sionally constipation  with  severe  tenesmus  occurs.  This  is  relieved  by 
the  omission  of  a  few  doses  of  atropin.  The  author  bases  this  report 
upon  more  than  forty  cases. 

Toxin-antitoxin  Immunization  Against  Diphtheria. —  Park  (Jour. 
Am.  Med.  A.ssi).,  1922,  79,  1584)  has  had  twenty-five  years  of  experi- 
mental and  practical  experience  in  the  immunizing  effect  of  toxin- 
antitoxin  injections,  and  has  made  many  Schick  tests.  He  has  found 
that  three  injections  of  a  suitable  toxin-antitoxin,  1  cc  each,  at  intervals 
of  one  or  two  weeks,  will  cause  about  85  per  cent  of  susceptible  children 
or  older  persons  to  develop  sufficient  antitoxin  to  give  the  negative 
Schick  reaction  and  produce  marked  if  not  absolute  protection  against 
diphtheria.  The  development  of  the  immunity  is  slow.  The  amount 
of  antitoxin  sufficient  to  prevent  the  positive  Scliick  reaction  develops 
in  the  different  children  in  from  one  to  six  nmnths  after  receiving  the 
injections.  Antitoxin  as  heretofore  must  continue  to  be  used  to  produce 
immunity  immediately.  The  duration  of  the  immunity  in  at  least  90 
per  cent  of  the  children  is  for  more  than  six  \ears  and  probably  for  the 
remainder  of  life.  There  seems  to  be  no  difference  between  these  and 
those  who  develop  antitoxin  naturally.  Toxin-antitoxin  injections 
should  not  be  given  without  an  interval  of  two  weeks  having  elapsed 
since  the  administration  of  antitoxin.  Otherwise  the  toxin  is  slightly 
overneutralized  and  the  resulting  development  of  antitoxin  is  lessened. 
Mixtures  mafle  from  old  toxin  and  antitoxin  are' fairly  stable  and  may 
be  used  for  a  period  of  one  year.  Even  such  preparations  are  at  their 
best  when  first  sent  out,  as  the  mixtures  slowly  tend  to  become  at  first 
neutralized  and  then  slightly  antitoxic.  This  change  gradually  lessens 
the  immunizing  power  of  the  toxin.  The  toxin-antitoxin  should  be 
kept  cool  and  in  a  dark  place.  It  is  best  to  use  the  mixtures  within  three 
months  of  final  preparation.  A  toxin-antitoxin  mixture  of  stabilized 
materials  which  is  safe  when  it  leaves  the  laboratory  cannot  become 
toxic  on  being  kept.  The  Schick  test  is  an  extremely  reliable  means  of 
separating  the  individuals  who  have  antitoxic  immunity  from  those 
that  ha\-e  none.  Although  it  is  a  simple  test,  it  must  be  carried  out 
with  extreme  care.  The  toxin  must  be  retained  intracutaneously,  and 
the  tox'in  must  be  neither  25  per  cent  more  or  less  than  the  desired 
amount.  It  is  extremely  important  to  choose  a  glass  of  suitable  chemical 
composition  for  the  containers  in  which  the  toxin  is  to  be  placed,  as 
rapid  deterioration  may  ensue  from  improper  containers.  The  prelim- 
inary Schick  test  is  usually  omitted  in  children  under  three  years  of 
age.*^  Two-thirds  of  these  require  the  toxin-antitoxin  am^-ay.  It  is 
not  certain  that  those  who  give  negative  reactions  are  immune.  In 
school  work  tlie  Schick  test  is  usually  omitted  up  to  the  sixth  year, 
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because  it  is  easier  to  inject  the  ciiildren  than  to  \\ait  for  the  test.  After 
tlie  sixth  year  the  prehniinarv  Schick  test  should  l)e  made  wiienever 
possible.  Xo  cliild  should  be  pronounced  inunune  upon  receivinu' 
three  injections  of  toxin-antitoxin.  A  negative  Schick  test  is  absolutely 
necessar\"  l)efore  one  can  be  certain.  The  toxin-antitoxin  injections  are 
inadx'isable  before  six  months  of  age.  During  this  time  most  infants 
retain  the  antitoxin  received  from  their  mothers.  Up  to  the  age  of 
three  months  immunizing  injections  are  usually  ineffective.  During 
the  first  three  years  there  is  almost  no  annoyance  from  the  injections. 


DERMATOLOGY  AND  SYPHILIS 

UNDER    THE    CHARGE    OF 

JOHN  H.  STOKES,  M.D., 

MAYO    CLiraC,    ROCHESTER,    MINN. 


Agglutination  of  Red  Blood  Cells  by  Arsphenamin.— Oliver,  Doug- 
lass and  Yamada  (Jour.  Fharm.  and  Exptr.  Thcrdp.,  1922,  19,  1S7, 
199  and  393)  have  been  condu-cting  important  studies  on  the  effect  of 
arsphenamin  solutions  upon  the  blood  stream,  which  illuminate  the 
mechanism  of  reaction  to  this  drug  under  therapeutic  conditions.  They 
find,  following  the  work  of  Karsner  and  Hanslick,  that  arsphenamin 
as  a  chemical  substance  in  colloid  suspension  produces  an  agglutination 
of  red  blood  cells.  This  property  is  shared  by  other  colloids,  such  as 
acacia  and  gelatin,  and  may  explain  the  anaphalactoid  reactions  which 
follow  their  use  in  intravenous  injection.  Oliver  and  Douglas  suc- 
ceeded in  showing  that  the  agglutinative  power  of  arsphenamin  solu- 
tion is  markedly  increased  by  the  presence  of  an  electrolyte,  such  as 
sodium  chloride,  and  the  agglutinative  power  can  be  inhibited  by  col- 
loids such  as  are  present  in  blood  sermn.  The  agglutinative  titer  of 
arsphenamin  seems  to  be  fairly  constant  for  red  blood  cells.  The 
reaction  is  most  marked  in  human  cells  and  least  marked  in  chicken 
cells.  The  arsphenamin  is  absorbed  by  the  red  blood  cells,  but  no 
agglutination  occurs  except  in  the  presence  of  an  electrolyte.  There 
is  a  drop  in  the  tier  of  salt  dilutions  of  arsphenamin  if  they  stand  in  the 
open  air.  It  is  furthermore  demonstrable  that  a  physical  change  in 
the  degree  of  dispersion  of  arsphenamin  results  when  an  electrolyte  is 
added  to  the  drug  in  solution.  These  authors,  therefore,  suggest  that 
the  action  of  the  electrolyte,  in  producing  an  agglutination  of  red 
blood  cells  is  primarily  upon  the  absorbed  arsphenamin  of  sensitized 
cells.  In  a  subsequent  article  Oliver  and  Yamada  demonstrated  a 
protective  effect  of  many  hydrophilic  colloids. 


Cause  of  Early  Arsphenamin  Reactions.— In  a  subsequent  article 
{Jour.  Pharni.  and  E.rper.  Therap.,  1922,  19,  393)  Oliver  and  Yamada 
take  up  experimental  studies  into  the  relation  of  this  peculiarity  of 
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iirsphenamin  solutions  to  tlie  clinical  reactions  produced  l)y  the  tlru<;-. 
They  differentiate  arsphenamin  reactions  into  early  and  late  types,  a 
distinction  which  has  long  been  clinically  recopiized,  and  point  out 
that  the  early  reactions  partake  distinctly  oi"  the  so-called  anaphylac- 
toid characteristics;  while  the  late  reactions  exhibit  the  ill-effects  inci- 
dent upon  the  chemical  l)ase  of  the  drug  (arsenic).  In  a  study  of  a 
series  of  ral)bits  following  acute  arsphenamin  death,  they  succeeded 
in  showing  that  even  after  use  of  the  disodium  arsphenamin  salt,  now 
so  widely  advocated  for  intravenous  administration,  agglutination  of 
red  blood  cells  occurs.  They  succeeded  in  showing  that  the  char- 
acteristic pathologic  picture  of  acute  arsphenamin  death  is  that  of 
wholesale  agglutination  of  red  blood  cells  with  the  formation  of  multiple 
emboli  in  the  terminal  capillaries.  Where  the  agglutination  is  minimal 
death  does  not  occur  immediately  and  the  development  of  secondary 
reaction  phenomena  following  embolism  can  be  observed.  The  paper 
contains  a  series  of  ^■ery  beautiful  photographic  demonstrations  of  the 
accuracy  of  the  authors'  work.  Controlled  studies  of  the  eft'ect  of 
intravenous  injection  of  red  blood  cells  previously  agglutinated  in 
vitro  by  arsphenamin  yielded  the  same  clinical  pictures  and  similar 
pathologic  findings.  The  authors  point  out  that  acute  arsphenamin 
death  is  identical  with  the  clinical  picture  of  multiple  eml)olism  as 
produced  by  the  intravenous  injection  of  oils  and  liquid  fat,  the  emboli 
in  the  case  of  arsphenamin  being  composed  of  agglutinated  red  blood 
cells.  This  agglutination  of  red  blood  cells  is  in  accord  with  that 
observed  in  the  studies  al)ove  mentioned  and  arises  from  the  physical 
characteristics  of  the  arsphenamin  solution  rather  than  its  chemical 
composition.  This  work  unites  in  a  coinprehensive  study  of  arsphena- 
min reaction  the  observations  of  a  number  of  observers.  The  increased 
pulmonary  pressure  noted  as  a  feature  of  arsphenamin  administration 
by  Jackson  and  Smith,  and  Bissell's  observations  on  the  pulmonary- 
pressure  in  fat  embolism  are  shown  to  be  comparable,  and  due  to  the 
formation  of  multiple  emboli  in  the  pulmonary  capillaries.  It  has 
been  shown  that  the  i)hysical  properties  of  the  arsphenamin  solution 
are  markedly  influenced  by  the  presence  and  efficiency  of  protecti\'e 
colloids,  the  character  and  concentration  o1  electrolytes  present  and 
the  hydrogen-ion  concentration.  The  authors  arc  extending  their 
study  to  the  late  reactions  to  arsphenamin  in  the  hope  of  ascertaining 
whether  the  physical  properties  of  the  drug  have  any  bearing  upon  these 
reactions  and  of  confirming  the  observation  of  observers  such  as  Kolmer 
and  Lucke.  The  avithors  are  convinced  from  their  observations  that 
there  is  a  purely  chemical  as  distinguished  from  a  physical  factor  in 
the  late  reactions  to  arsphenamin. 

[Editor's  Note. — In  studies  of  the  histologic  changes  produced 
exj)erimentally  in  rabbits  by  arsphenamin  and  neoarsphenaniin, 
Kolmer  and  Lucke  {.irch.  Dermatol,  and  Syj^h.,  1921,  3,  483)  found 
agglutination  thrombi  similar  to  those  here  described,  but  marked 
focal  necroses  as  well.]  

Arsenic  Distribution  following  Arsphenamin  Treatment  of  Children. 

— Ch.MiSF.N  and  Jkans  (.1///.  Juttr.  Si/pli.,  1922,  6,  5()7)  report  the  result 
of  a  series  of  determinations  of  the  distribution  and  excretion  of  arsenic 
following  arsphenamin  administration  in  cliildren,  using  the  analytical 
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HirtlKxI  ofCJutzcit  (modified).  "  Arsphenaniin  rapidly  disapjx'ars  from 
the  hlood,  l)iit  10  per  cent  remaining  in  one  lioiir.  In  t\\v  Mood  it  is 
present  e.\clusi\ cly  in  the  j)lasma.  The  organs  takinj;-  \\p  the  hirji(-st 
amonnfs  are  the  Vwvv  and  the  small  and  lar^c  intestine.  'Fhe  excretion 
begins  innnediately,  is  ^•ery  rapid  at  first,  gradualk  diminishinii'  nntil 
at  the  end  of  two  weeks  only  traces  are  found.  However,  at  tlie  end 
of  two  or  even  three  W'eeks  50  per  cent  is  still  stored  in  the  tissues. 
It  is  excreted  five  times  as  rapidly  in  the  stools  as  in  the  urine.  'I'he 
cur\e  of  excretion  via  the  urine  is  a  peculiar  one  and  is  evidently  a 
composite  of  two  cur^•es.  It  seems  likely  that  th(>  curve  of  excretion 
via  the  stools  would  be  of  the  same  type,  if  the  stools  could  be  collected 
accurately  at  stated  intervals.  The  amount  of  arsenic  foinid  in  tlu> 
cerebrospinal  fluid  is  greater  in  the  first  hour  (in  some  cases  two  hours) 
after  the  intra^'enous  administration.  The  amount  of  arsenic  found 
in  the  cerebrospinal  fluid  seems  to  depend  upon  the  amount  of  inflam- 
mation present.  In  some  children  w'ith  no  evidence  of  neurosyphilis 
no  arsenic  was  found.  The  greatest  amounts  were  found  in  those 
cases  with  e\idence  of  the  most  active  inflammation.  Much  more 
was  found  in  infants  with  neurosyphilis  than  in  older  children  similarly 
aft'ected,  which  may  explain  the  occasional  need  for  intraspinal  therapy 
(Swift-Ellis)  in  older  children.  In  all  patients  was  noted  a  diminishing 
amount  of  arsenic  in  the  cerebrospinal  fluid  at  succeeding  injections 
and  for  the  same  time  intervals.  The  arsenic  content  of  the  spinal 
fluid  is  at  least  as  great  in  cases  of  cerebrospinal  syphilis  after  intra- 
venous administration  of  arsphenamin  as  would  result  from  the  intra- 
thecal injection  of  arsphenamin  serum  according  to  the  Swift-Ellis 
technic."  It  was  also  noted  that  no  arsphenamin  was  present  in  the 
skeletal  muscles,  Init  that  the  drug  was  present  in  the  heart  muscle  of 
the  kitten. 

Cause  of  Hutchinson's  Teeth.— Nicholas,  Massia  and  Dupas- 
QUIER  {A}in.  de  dcrmui.  d  syphil.,  1922,  3,  321),  in  an  extensive  and 
interesting  reviews  have  endeavored  to  collect  and  correlate  facts  and 
observations  tending  to  relate  a  group  of  clinical  manifestations  of 
osseous  syphilis  with  one  of  the  embryonal  anlagen  of  the  bones  of  the 
face,  the  "incisor  bud"  which  as  part  of  the  frontal  prominence,  has 
an  origin  different  from  the  lateral  parts  of  the  upper  jaw;  the  latter 
originate  according  to  some  authorities  from  the  first  branchial  arch. 
This  conception  is  of  jiarticular  interest  as  applied  to  the  origin  of 
Hutchinson's  teeth.  These  the  authors  regard  as  the  products  of  a 
dystrophic  influence  upon  the  embryonal  anlagen,  and  not  as  either  a 
syphilid  in  the  strict  sense  or  as  the  result  of  damage  to  the  de\eloping 
teeth.  They  suggest  that  the  dystrophic  injury  is  to  the  "incisor 
bud"  and  not  to  the  tooth  germ  as  such.  This  accounts  for  the  appear- 
ance of  Hutchinsonian  lateral  inciscn-s  as  well  as  central  incisors,  and 
explains  also  the  existence  of  aplasias.  The  authors  further  suggest 
that  future  studies  may  suggest  a  relationship  betAveen  the  dysplasias 
of  this  region  in  heredosyphilis  and  cite  Hutinel's  obscr\ations  on  their 
possible  relation  to  endocrine  dysfunction.  The  authors  collected  19 
cases,  including  3  of  their  own,  in  which  late  gunnnatous  changes  were 
so  exactly  limited  to  the  region  developed  from  the  "incisor  bud" 
(intermaxillary  bone)  as  to  support  stronglv'  the  belief  that  this  part 
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of  the  jaw  and  face  preserves  exen  in  the  adult  a  certain  amount  of 
autont)iny  in  its  reaction  to  the  Spirocheta  pallida,  and  justifies  the 
term  "syndrome  of  the  incisor  hud."  They  empliasize  that  treatment 
is  primarily  mechcal  treatment  for  syphiHs,  and  not  surgical  interven- 
tion. The  possil)ility  of  confusion  of  tlie  gummatous  jirocess  with 
alveolar  abscess  and  maxillary  cyst  is  pointed  out. 


OBSTETRICS 


UNDER    THE    CHARGE    OF 

EDWARD  P.  DAVIS,  A.M.,  M.D., 

PROFESSOR    OF    OBSTETRICS    IN    THE    JEFFERSON    MEDICAL    COLLEGE,    PHILADELPHIA. 


The  Coagulability  of  the  Blood  During  Pregnancy  and  in  the  New  Born, 

— Falls  (Jour.  Am.  Med.  .l.y.?/?.,  1922,  79,  1816)  divides  hemorrhage 
complicating  parturition  into  maternal  and  that  of  the  new  born.  The 
mother  loses  a  quantity  of  blood  in  labor  which  varies  greatly.  In  3 
per  cent  of  all  cases  the  bleeding  is  serious.  The  amount  of  loss  varies 
from  500  cc  to  2  liters  or  more.  The  effect  of  hemorrhage  in  the  par- 
turient woman  cannot  be  foretold  and  is  not  dependent  upon  the 
quantity  of  blood  loss.  We  recognize  that  hemorrhage  in  both  mother 
and  child  occiu-s  from  mechanical  or  chemical  causes.  The  latter,  the 
writer  thinks,  is  confined  to  the  new  born.  In  this  he  apparently 
neglects  the  toxemia  of  pregnancy  which  produces  important  chemical 
changes  in  the  mother's  blood.  He  cites  hemophilia  as  ver}'  rare  in  the 
female  members  of  a  family,  but  transmitted  through  them  to  the  male 
members.  Postpartum  hemorrhages  have  been  observed  clinically 
much  more  frequently  in  patients  who  were  delivered  under  ether 
anesthesia  than  in  patients  who  had  no  anesthesia.  A  study  of  the  blood 
was  made  to  determine  whether  anesthesia  by  ether  changed  the  coagu- 
lability of  the  blood.  The  results  of  these  studies  show  that  the  coagu- 
lability of  the  blood  in  women  before,  during  and  after  labor,  when 
estimated  by  the  coagulation,  calcium  and  prothrombin  tests,  is  within 
the  limits  of  normal  blood  coagulability.  There  is  the  same  coagulation 
time  for  the  blood  of  mother  and  child.  There  is  no  evidence  from  these 
studies  that  pregnancy  predisposes  to  a  condition  of  the  blood  favorable 
for  hemorrhage  and  certainly  not  to  hemophilia.  Postpartum  hemor- 
rhage can  very  rarel}-  be  ascribed  to  such  a  cause.  In  the  normal  fetus 
at  l)irth  the  blood  clots  with  noi'mal  rapidity  and  firmness.  Subsequent 
tendencies  to  hemorrhage  cannot  be  detected  by  coagulation  tests 
made  soon  after  birth.  Patients  who  took  ether  had  the  same  coagula- 
tion time  as  those  who  did  not,  and  hence  postpartum  hemorrhage 
must  depend  upon  something  else  than  alteration  in  the  coagidability 
of  the  blood  occasioned  bv  ether. 


Infectious    Abortion    and    the    Human    Subject. — In    the    Ijiiucf, 
November  4,  1922,  2,  979,  the  reports  of  various  observers  upon  infec- 
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tious  abortion  in  cows  and  the  possibility  of  its  communication  to  the 
human  subject  are  discussed.  It  will  be  remembered  that  an  organism 
known  as  B.  abortus  was  isolated  in  1890  by  Bang,  and  thought  to  be 
the  cause  of  infectious  abortion  in  cattle.  This  germ  can  be  cultivated 
with  difficulty  and  compared  with  other  well-known  bacteria  is  remark- 
ably inert.  Another  similar  germ  was  discovered  hi  mares.  Both  of 
these  are  thought  to  produce  infectious  abortion.  As  regards  the  human 
subject,  the  organism  found  in  bovine  cases  is  also  pres(Mit  in  many 
instances  in  milk;  and  such  milk  injected  into  gujiiea-pigs  produces 
disease.  The  question  whether  this  germ  can  produce  pathological 
conditions  in  the  Imman  subject  has  been  raised  by  ]\Ioore,  because  the 
organism  has  been  foimd  in  the  throat  and  tonsils  of  children.  Larsen 
and  Sedg-wick,  in  examining  425  children,  found  this  germ  in  G  per  cent. 
Antibodies  were  found  in  the  blood  in  these  cases,  thus  demonstrating 
the  pathological  character  of  the  germ.  It  has  further  been  shown  by 
Evans  that  the  bacillus  of  infectious  abortion  in  cattle  is  closely  related 
to  the  germ  of  Malta  fever.  The  bacillus  producing  Malta  fever  can 
and  not  infrecpiently  does  infect  the  human  body.  The  study  of  these 
cases  suggest  a  very  practical  point,  namely — that  there  are  many 
causes  of  abortion  in  the  human  subject  not  clearly  defined,  and  that 
some  obscure  cases  may  be  caused  by  the  bacilli  described  in  this  paper, 
con^■e^■ed  through  milk  or  drinking  water. 


The  Use  of  Salvarsan  During  Pregnancy  with  a  Fatal  Result. — 
In  the  ZcntralblaU  fur  (liindknlogic,  1922,  No.  41,  p.  1(334,  Kirstein 
descrilies  an  unusual  case  as  follows:  The  patient  was  in  her  second 
pregnancy  at  eight  months  and  had  a  contracted  anrl  rachitic  pelvis. 
She  came  to  the  clinic  evidently  syphilitic.  There  was  slight  edema  of 
the  under  portion  of  the  thighs  and  abdomen;  the  urine  contained  no 
all)uniin.  She  was  sent  to  a  clinic  for  the  treatment  of  venereal  disease. 
In  twenty  days  she  was  given  3  cc  of  a  preparation  known  as  cyarsal- 
Riedel,  2  cc  kontraluisin  and  1.35  cc  neosalvarsan.  About  six  weeks 
later  there  was  an  eruption  over  both  breasts  and  the  urine  contained  a 
trace  of  albumin.  The  eruption  speedily  disappeared  and  the  patient 
was  twice  given  injections  of  kontraluisin  and  0.45  cc  of  neosalvarsan; 
in  all  1.8  cc  of  neosalvarsan.  Four  days  after  the  giving  of  the  last 
dose  the  urine  was  evidently  albuminous,  and  an  exanthem  developed 
over  the  entire  body,  beginning  with  irritation  in  the  region  of  the 
breasts  and  occasioning  a  great  deal  of  itching  and  annoyance.  The 
patient  became  very  cold,  had  violent  cough  and  nasal  catarrh.  A  few 
days  later  the  whole  body  was  covered  with  small  reddish  blotches, 
followed  Ijy  moderate  fever.  Labor  pains  developed  and  the  patient 
was  brought  to  the  obstetric  clinic.  In  addition  to  the  eruption  of  the 
skin  there  was  edema  of  the  face,  but  the  urine  was  free  from  albumin. 
Labor  slowly  developed,  the  membranes  ruptured  and  there  were  evi- 
dences of  Inrth  pressure  in  the  feeble  heart  sounds  and  the  escape  of 
meconium.  Dilatation  of  the  cervix  was  but  partially  accomplished, 
and  after  a  tedious  labor  a  normally  developed  living  child  was  born, 
in  spontaneous  labor.  The  placenta  was  naturally  expelled  about  an 
hour  afterward,  and  twenty  minutes  later  the  patient  had  a  chill  fol- 
lowed by  fever  of  104.5°  F.  An  illness  of  fourteen  days  followed  with 
fever  without  chills  and  the  presence  in  the  vaginal  discharge  on  the 
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second  day  of  hemolytic  staphylococci  in  great  abundance.  Blood 
cultures  on  the  second,  nineth  and  fourteenth  days  were  sterile.  The 
patient  died  on  the  fourteenth  day,  having  <leveloped  symptoms  of 
catarrhal  pneumonia,  double  femoral  thrombosis  and  septic  infection. 
Autopsy  showed  influenza-])neumonia  and  also  an  infection  of  the 
genital  tract.  In  the  right  wall  of  the  uterus  there  were  two  small 
abscesses  connecting  with  the  \'enous  channels  of  the  uterus.  On  closer 
study  of  the  case,  there  was  no  evidence  that  the  pneumonia  was 
metastatic.  There  could  l)e  no  question  but  that  the  results  of  the 
salvarsan  treatment  contril)uted  greatly  to  the  fatal  issue.  The  writer 
has  collected  9  deaths  in  parturient  women  following  the  use  of 
saharsan.  In  these  cases,  hemorrhagic  encephalitis  was  the  cause. 
^Nleirowski  reports  20  deatlis  from  saharsan,  where  in  12  there  was  no 
doubt  concerning  the  cause;  in  5  a  possible  question,  and  in  3  the  sal- 
varsan had  only  an  indirect  effect.  In  the  writer's  clinic  39  syphilitic 
pregnant  women  have  been  treated,  and  neosalvarsan  has  been  used  in 
a  total  ([uantity  amounting  to  3.15  G.  In  only  1  case  was  there  fever, 
and  that  })atient  recei\  ed  inunctions  of  mercury  in  addition. 


GYNECOLOGY 


UNDER    THE    CHARGE    OF 

JOHN  G.  CLARK,  M.D., 

PROFESSOR    OF    GYNECOLOGY    IN    THE    UNIVERSITY'    OF    PENNSYLVANIA,    PHILADELPHIA, 
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Myomectomy.  For  the  past  several  years  the  operation  of  myo- 
mectomy, as  opposed  to  hysterectomy,  seems  to  have  been  regaining 
some  of  its  lost  popularity  and  perhaps  the  foremost  advocate  of  this 
operation  has  been  Mayo  (Miiincsofa  Med.,  1922,  21,  235).  He  pre- 
faces his  argument  by  stating  that  the  menstrual  cycle,  aside  from  its 
function  in  reproduction,  has  a  marked  effect  on  the  female  during  the 
period  between  puberty  and  menopause.  All  surgeons  have  seen  the 
slu'inkage  of  the  uterus  and  shortening  of  the  vagina  accompanied  by 
trophic  changes  which  follow  ovariectomy.  The  ner^•ous  and  psychic 
changes  of  the  normal  menopause  are  aggravated  in  young  women  by 
operations  which  check  the  menstrual  flow.  The  effect  on  the  patient 
is  essentially  the  same,  whether  menstruation  is  stopped  by  removing 
the  ovaries  and  leaving  the  uterus,  or  removing  the  uterus  and  leaving 
the  oAaries,  according  to  iSIayo's  observations.  It  is  probable,  he  thinks, 
that  menstruation  itself  has  some  important  endocrine  function.  Con- 
.servation  of  the  rcproducti\(;  function  is  of  first  importance,  but  con- 
serxation  of  the  ovary  for  the  contiiuuuicc  of  its  internal  secretion  and  its 
effect  on  the  production  of  menstruation  is  second  only  to  the  genera- 
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tive  function.  Eacu  if  reproduction  is  impossible,  conservation  of  the 
ovary  or  some  portion  of  it  for  the  sole  purpose  of  continuing  nu'ustrua- 
tion  is  of  the  greatest  importance.  The  technic  of  li\st(>rectomy  has 
been  so  thorouglily  organized  and  perfected  that  there  is  a  teiuk^iicy  to 
perform  the  operation  so  readily  that  many  patients  are  depri\ed  not 
only  of  the  right  to  motherhood;  but  also  of  the  function  of  menstrua- 
tion, which  is  so  important  to  the  endocrine  system.  Hysterectomy  is 
seldom  necessary  for  benign  myoma  in  a  woman  under  thirty-five  years, 
and  denumds  an  excellent  reason  in  a  wonum  luider  thirty.  It  has  been 
argued  against  myomectomy  that  it  is  a  more  dangerous  operation  than 
hysterectomy,  but  the  mortalit}'  in  the  series  of  the  ]Mayo  Clinic  of 
909  cases  with  7  deaths  was  a  trifle  under  1  per  cent  (O.T  ])er  cent). 
In  cases  of  abdominal  myomectomy  the  mortality  was  0.5  per  cent. 
Vaginal  myomectomy  ga\e  a  death  rate  of  2.7  per  cent  on  account  of 
the  infection  present.  The  statement  has  been  nuide  that  often  myomas 
develop  after  myomectomy.  Only  2.56  per  cent  required  secondary 
operations.  In  more  than  half  of  these  the  second  operation  was  per- 
formed five  or  more  years  after  the  myomectomy,  and  in  1,  thirteen 
years  aftenvard.  ]More  than  half  the  secondary  operations  were  per- 
formed for  inflammatory  disease  and  in  no  case  was  a  malignant  con- 
dition found.  In  the  cases  in  which  a  second  operation  was  performed 
for  recurrence  of  the  myomas,  the  use  of  rarlium  would  probably  be 
considered  now.  In  none  of  the  cases  reported  were  the  recurrent  tumors 
large,  because  the  patients,  knowing  their  former  condition,  were  on  the 
alert.  Hysterectomy  was  usually  performed  at  the  second  operation, 
but  the  patient  had  been  carried  along  by  the  myomectomy  to  an  age 
in  which  a  radical  operation  is  of  less  consecjuence.  ^Yhile  consider- 
ing this  report  from  the  ^Nlayo  Clinic,  it  will  l)e  of  interest  to  review  a 
series  of  100  consecutive  myomectomies  which  have  been  reported 
by  BoNNEY  (Lancet,  1922,  2,  745),  a  well  known  British  gyne- 
cologist. He  states  that  neither  the  number  nor  the  position  of  the 
tumors  within  the  uterus,  nor  the  presence  of  degeneration,  nor  the 
accompaniment  of  menorrhagia  or  pregnancy  are  a  l)ar  to  the  successful 
performance  of  the  operation.  He  beliexes,  however,  that  patients 
suffering  from  profound  anemia  due  to  fibroids  should  not  be  treated 
by  myomectomy,  Ijecause  in  them  the  continuance  of  even  normal 
periods  is  undesirable,  so  much  is  their  blood  content  depleted.  ]VIoder- 
ate  menorrhagic  anemia  howe\er,  does  not  contraindicate  myomectomy, 
pro\ided  the  operation  is  carried  out  so  that  all  the  tiunors  are  removed 
and  the  uterus  left  behind  is  not  too  big  for  the  in^'olution  that  occurs 
after  myomectomy  to  restore  it  to  normality.  One  of  the  risks  urged 
against  myomectomy  is  that  of  menorrhagia  continuing  after  operation, 
but  where  this  occurs  it  is  nearly  always  due  to  the  surgeon's  failure 
to  achie\'e  these  two  desiderata.  In  all  cases  of  fibroids  with  menor- 
rhagia where  myomectomy  is  performed,  Bonney  believes  that  the 
uterine  cavity  should  be  opened  in  order  to  make  certain  that  no  small 
fibroid  on  the  mucous  surface,  or  mucous  polypus,  or  great  thickening 
of  the  endometrium  is  missed.  The  chief  risk  of  an  extensive  myomec- 
tomy is  hemorrhage  during  and  after  the  operation.  It  can  l)e  guarded 
against  liy  temporarily  securing  the  main  vessels  going  to  the  uterus, 
by  properly  placing  the  sutures  and  by  cutting  away  sufficient  tissue 
to  leave  an  organ  of  manageable  size  to  suture.     The  incision  should 
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be  a  sin<i'le  anterior  incision  iji  tlie  uterus  with  extraction  of  all  the 
tumors  through  that  incision.  An  anterior  incision  has  these  great 
advjuitages:  if  postoperative  bleeding  occurs,  the  blood  accumulates 
in  the  utero-vesical  space  and  the  intestine  is  least  likely  to  adhere  in 
consequence  of  it;  if  the  operator  doubts  that  the  incision  is  blood-tight 
he  can  suture  it  to  the  anterior  abdominal  wall  or  the  back  of  the  bladder 
and  render  it  safe,  while  the  single  incision  reduces  the  area  of  possible 
blood  leakage  and  intestinal  adhesion  to  a  minimum.  The  fibroid  most 
easily  accessible  through  the  anterior  incision  should  be  removed  first 
and  the  incision  should  be  carried  riglit  into  the  substance  of  the  tumor 
so  that  there  is  no  difficulty  in  finding  the  plane  of  cleaAage  between 
the  tumor  and  capsule.  This  fibroid  having  been  enucleated,  the  next 
most  accessible  should  be  reached  by  a  secondary  incision  starting  in 
the  wall  of  the  cavity  left  by  the  first  tumor.  In  this  way  tumors  of  the 
posterior  wall  can  be  reached  Vjy  a  track  which  skirts  around  the  uterine 
cavity  but  does  not  open  it.  One  of  the  most  important  parts  of  a  myo- 
mectomy is  the  suturing  of  the  enucleation  cavities,  which  usually 
consists  of  deep  mattress  sutures  supplemented  by  superficial  approxi- 
mation sutures.  The  number  of  timiors  removed  by  Bonney  varied 
from  f  tumor  in  49  cases  to  as  high  as  30  tumors  in  1  case  and  the 
mortality  of  the  entire  series  was  2  per  cent. 


Pneumopyelography. — Since  the  introduction  of  the  method  of  inject- 
ing (jxygen  and  later  carbon  dioxid  and  even  air,  into  tlie  various  body 
cavities  as  an  aid  in  roentgen-ray  diagnosis,  its  use  has  become  com- 
paratively common  and  varied;  howe\'er,  the  injection  of  gas  into  the 
renal  pehis  has  not  been  popularized  to  the  extent  which  it  deserxes 
according  to  Thompson  (Jour,  rwlogi/,  f922,  7,  285).  When  the  ureter 
or  pelvis  has  been  filled  with  an  opacpie  solution  and  a  roentgenogram 
obtained,  it  causes  a  white  shadow  on  the  plate  bringing  into  relief  only 
the  pehis  and  calices  and  not  the  kidney  tissue  itself,  as  the  shadow 
is  so  dense  that  it  obscures  the  tissues  causing  lighter  shadows  directly 
in  front  or  behind  the  opac^ue  media.  For  instance,  the  shadow  of  a 
stone  in  the  ureter  or  pelvis  is  obscured  by  the  hea\'ier  shadow  of  the 
opaipie  solution.  The  injection  of  oxygen  into  the  ureter  or  renal 
pelvis  causes  no  shadow  at  all,  but  creates  a  space  which  shows  up 
black  on  the  roentgen-ray  plate,  and  brings  into  relief  not  only  the 
pelvis  antl  calices,  but  also  the  kidney  tissue,  as  it  does  not  obscure  the 
shadows  caused  by  the  tissues  either  in  front  or  behind.  For  example, 
the  shadow  of  a  stone  will  not  be  obscured  by  the  oxygen  and  the  size, 
shape  and  position  of  the  stone  can  be  easily  determined.  The  black 
of  the  oxygen  against  the  lighter  shadow  of  the  kitliiey  suljstance  makes 
a  better  contrast  for  the  stud.y  of  the  kidney  substance  than  does  the 
white  shadow  of  the  opaque  solution  against  the  surrounding  lighter 
shadow  of  the  kidney.  The  apparatus  required  for  the  oxygen  injec- 
tions includes  an  oxygen  tank,  about  3  feet  of  I'ubber  tubing  in  the 
center  of  which  is  a  tube  connected  to  a  manometer,  2  cc  Luer  syringe 
barrel,  a  hypodermic  needle  large  enough  to  fit  snugly  in  the  end  of  a 
No.  G  F.  ureteral  catheter,  and  a  non-opaque  ureteral  catheter.  The 
patient  must  be  prepared  in  such  a  manner  as  to  exclude  all  gas  from 
the  intestine  so  that  no  confusing  shadows  will  be  on  the  plate.  For 
this  purpose  two  ounces  of  castor  oil  should  be  given  the  night  before. 


PATHOLOGY  AND   BACTERIOLOGY  307 

a  soap-sud  enema  is  given  six  hours  before  and  repeated  two  hours 
before  the  roentgen-ray  examination.  The  ureters  are  eathetcrized  in 
the  usual  manner,  a  number  G  French  ureteral  catheter  is  preferable. 
The  oxygen  is  then  allowed  to  flow  into  the  catheter  until  the  patient 
complains  of  a  fulness  in  the  kidney  region.  The  pressure  in  the  manom- 
eter is  noted  at  this  point  and  then  oxygen  is  allowt'd  to  flow  until 
tlie  pressure  has  reached  20  mm.  above  this  point  and  then  the  roent- 
genogram is  made. 
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The  Experimental  Production  of  Periarteritis  Nodosa  in  the  Rabbit 
with  a  Consideration  of  the  Specific  Causal  Excitant. — Hie  various 
describers  of  the  54  cases  of  periarteritis  nodosa  on  record  have  dis- 
cussed, at  length,  whether  or  not  the  vascular  lesions  constitute  a  dis- 
ease entity  or  represent  a  peculiar  in\asion  of  the  Aascidar  structures 
by  the  "  virus  of  syphilis "  or  by  certain  known  microorganisms. 
Because  of  the  rarity  of  the  disease  and  its  infrequent  recognition  during 
life,  and  inasmuch  as  search  for  an  etiological  agent  was  attempted  in 
less  than  one-fourth  of  the  reported  cases  and,  among  these,  attempts 
at  transmission  of  disease  to  animals  in  only  three,  periarteritis  noflosa 
has  aft'orded  a  small  field  for  experimental  study.  Recently,  Harris 
and  Friedrichs  (Jour.  Exp.  Med.,  1922,  36,  219)  reported  the  clinical 
and  autopsy  findings  of  a  negro,  aged  thirty-two  years,  in  whom  char- 
acteristic lesions  were  found  in  the  gastroepiploic,  renal  and  coronary 
arteries  and  to  a  lesser  degree  in  the  hepatic  and  mesenteric  lymph 
node  arteries.  Macroscopically,  these  lesions  consisted  of  aneurysmal 
dilatations  which  were  most  marked  in  the  right  kidney,  where  rupture 
of  capsule  had  occurred,  resulting  in  a  hemoperitoneum.  The  lesions 
could  be  di\ided  into  three  groups:  (1)  the  inflammatory  reaction  in 
the  vessel  walls;  (2)  the  resultant  vascular  lesions  arising  from  those 
of  the  first  group,  namely,  aneurysms  both  true  and  false,  thrombosis 
and  vascidar  rupture  with  extravasation  of  blood;  and  (3)  retrograde 
lesions  in  the  structures  involved  through  impairment  of  blood  supply, 
chiefly  because  of  the  lesions  of  the  second  group.  ]Microscoi)icaIly, 
the  adventitia  and  media  were  especially  affected.  In  either  or  l)oth 
of  these  layers,  polymorphonuclear  neutrophils  and  fibrin  with  or  with- 
out a  zone  of  necrosis  in  the  media  and  fragmentation  of  the  elastic 
meml)rane  were  seen.  In  some  instanc(\s,  an  acute  cellular  and  fil)rinous 
exudate  extended  throutrh  the  media  to  the  subendothelial  laver  and  at 


308  PROGRESS    OF   MEDICAL   SCIENCE 

times  a  lymphoid  or  ])la.sina  cell  and  eosinophilic  infiltration  were  noterl 
in  the  outer  Aessel  area.  Cultures  of  se\'eral  kidney  lesions  on  \arious 
media  remained  sterile.  By  inoculatin<j  emulsions  of  the  affected  human 
organs  or  tissue  emulsions  and  filtrates  from  rabbits  previously  injected 
with  emulsions  of  human  nodules,  into  the  ear  Aein  of  full-grown  rabl:)its, 
gross  lesions  consisting  of  aneurysms  and  hemorrhages  in  the  liver  and 
lungs  of  many  of  the  rabbits  were  produced.  In  all  the  rabbits  micro- 
scopic changes  of  some  degree  of  intensity,  resembling  those  occurring 
in  ])eriarteritis  nodosa  of  man,  existed.  These  changes  consisted  of 
infiltrations  of  the  arterial  adventitia,  media  and  e\en  the  intima  with 
neutrophils,  eosinophiles,  lymphocytes  and  plasma  cells.  Degeneration 
and  necrosis  of  the  media,  dilatation  of  the  ^'ascular  lumen  and  throm- 
bosis were  encountered.  The  veins  were  only  exceptionally  affected. 
The  authors  believe  that  the  results  of  their  experiments  afford  addi- 
tional evidence  for  eliminating  Treponema  pallidum  as  the  inciting 
cause  of  periarteritis  nodosa,  noting  that  the  pathological  character 
of  the  gross  and  microscopic  lesions  suggests  a  specific  inciting  agent, 
which  is  transmissible  to  ral)l)its  and  belongs  to  "the  group  of  so-called 
filter  passers."  

Experimental  Studies  on  the  Etiology  of  Typhus  Fever. — Ha\ing 
"shown  .Jonr.  Exji.  Mid.,  1921,  34,  't'lo)  that  the  typhus  virus,  in 
inducing  the  typical  experimental  disease  in  guinea-pigs,  readily  invites 
invasion  in  the  bodies  of  these  animals  of  a  numl:»er  of  bacteria,  which 
complicate  the  typhus  infection  but,  on  the  other  hand,  have  no  etio- 
logical relationship  to  the  disease,"  Olitsky  (Jour.  K.rp.  Med.,  1922, 
35,  115)  has  continued  his  investigations  l)y  means  of  a  deductive 
method,  so  as  to  study  the  nature  of  any  inciting  agent  which  might 
reside  in  the  virus.  Accordingly,  4  cc  of  acti^'e  citrated  blood  ol)tained 
from  the  guinea-pigs  during  the  height  of  the  experimental  reaction  was 
added  to  an  equal  quantity  of  various  media,  as  normal  rabbit  plasma, 
normal  horse  serum  (diluted),  veal  infusion  broth,  human  ascitic  fiuid, 
under  aerobic  and  anaerobic  conditions  at  37°  C  After  \arying  inter- 
^■als  of  time,  the  lower  5  cc  were  injected  intraperitoneally  into  a  guinea- 
pig,  the  criteria  of  the  experimental  disease  l)eing  the  transmissibility 
from  animal  to  animal,  the  presence  of  the  characteristic  \ascular  lesions 
particularly  in  lirain,  the  absence  of  secondary  in\asions  with  ordinary 
bacteria  and  the  development  in  recovered  animals  of  immunity  to 
sul)sequent  injections  of  typhus  virus.  In  those  media  from  which 
ox\'gen  was  excluded  ]\y  a  petrolatum  seal,  the  typhus  virus  tended  to 
die  rapidly,  the  viability  period  being  tAventy-four  to  forty -eight  hours, 
whereas  the  virus  survived  as  long  as  five  days  imder  aerobic  conditions. 
In  another  conimmiication  (Jour.  Exp.  Med.,  1922,  35,  121)  additional 
observations,  relating  to  that  supposed  intracellular  nature  and  filtra- 
bility  of  the  virus,  as  it  exists  in  the  organs  of  guinea-pigs  dtn-ing  the 
height  of  the  typhus  reaction  to  inoculation,  are  presented.  Fourteen 
ex])crimcnts  were  made  with  infected  spleen  and  brain,  including  three 
with  the  frozen  infected  tissue,  two  with  the  desiccated  tissue,  three 
with  the  crushed  tissue  and  six  with  the  ground  tissue.  The  results  of 
the  dilferent  ])rocedures  were  practically  identical.  Those  guinea-pigs 
which  were  inoculated,  intraperitoneally,  with  2  cc  of  the  infected  tissue 
which  was  not  disintegrated  showed,  after  an  incubation  piM-iod  of  from 
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five  to  ten  clays,  typical  experimental  typhus  fever,  as  did  those  animals 
receiving,  similarly,  infected  tissue  which  had  been  repeatedly  frozen 
and  thawed,  desiccated,  crushed  or  ground.  However,  guinea-pigs 
injected  with  5  cc  of  filtrates  through  Berkefeld  \'  and  N  candles  of 
suspensions  of  the  frozen,  desiccated,  crushed  or  ground  infectefl  tissues, 
failed  to  exhibit  the  typical  experimental  disease  and  all  of  those  animals 
reinjected  with  active  typhus  virus  failed  to  show  any  iminimity.  The 
author  indicates  the  possibility  of  an  extracellular  condition  of  the 
typhus  \'irus  as  shown  by  his  experiments.  Later  (Jour.  E.vp.  Med., 
1922,  35,  460),  Olitsky  descriljed  experiments  "to  show  that  these 
filtrates,  which  are  free,  so  far  as  we  can  ascertain  from  a  living  multi- 
plying agent,  can  occasionally  induce  in  guinea-pigs  not  only  the  typical 
lesions  of  the  disease,  but  also  an  immunity  to  later  injections  of  tiie 
active  virus."  Of  the  twenty  guinea-pigs,  injected  intraperitoneally 
with  5  to  10  cc  of  Berkefeld  \'  and  X  candle  filtrates  of  typhus  infected 
and  subsequently  disintegrated  spleen  and  brain,  five  showed  a  rise  in 
temperature  (al)ove  104°  F.)  for  one  to  three  days,  first  noticed  from 
two  to  five  days  after  inoculation.  On  the  nine  guinea-pigs  similarly 
inoculated  with  filtrates  and  reinjected  after  ten  to  sixteen  days  with 
active  typhus  virus,  six  showed  no  immunity,  two  showed  a  partial  and 
one  a  complete  immunity.  In  four  of  ten  guinea-pigs  inoculated  \\\i\\ 
the  filtrates  and  sacrificed  seven  days  after  injection,  histopathological 
lesions  characteristic  of  experimental  typhus  fever  were  found.  The 
author  believes  that  the  general  indications  are  that  the  substance  which 
causes  these  occasional  reactions  is  not  a  li\ing  organism. 

Experimental  Studies  of  the  Nasopharyngeal  Secretions  from 
Influenza  Patients.  VI.  Immunity  Reactions.  —  Having  identified 
"the  acti\e  material  pathogenic  for  rabbits  and  guinea-pigs  found  in 
the  nasopharyngeal  secretions  of  patients  in  the  early  hours  of  uncom- 
plicated influenza"  in  the  anaerobic  organism  (Bacterium  pneumosintes) 
Olitsky  and  Gates  {Jour.  Exprr.  Med.,  1922,  35,  1 )  conducted  a  series 
of  immunity  experiments  on  ral^bits  which  had  recovered  after  the 
inoculation  of  various  materials,  including  nasopharyngeal  washings 
from  influenza  patients,  suspensions  of  lungs  of  aft'ected  rabbits,  and 
washed  mass  cultures  of  Bacterium  pneumosintes.  In  order  to  arrive 
at  the  presence  of  protection  or  cross-protection,  similar  material  was 
injected  at  varying  periods  after  recovery.  It  was  found  that  the 
experiments  gave  additional  evidence  of  the  "  pathogenic  character  and 
the  virtual  identity  of  the  \arious  strains  of  the  active  agent  derived 
from  the  nasopharyngeal  secretions  of  influenzal  patients  with  which 
the  transmission  experiments  in  rabbits"  had  been  carried  out.  As 
the  active  material  had  been  demonstrated  to  be  of  antigenic  nature, 
the  rabbits  were  protected  from  the  effects  of  a  second  inoculation.  The 
authors  state  that  their  experiments  indicate  the  antigenic  identity  of 
the  various  strains  of  the  active  agent  with  each  other  and  with  Bac- 
terium pneumosintes,  and  that  the  protection  may  persist  for  fourteen 
months,  which  was  the  longest  period  yet  tested. 
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Physiological  Effects  of  Exposure  to  Low  Concentrations  of  Carbon 

Monoxide.— Savers  and  Meriwether  {Public  Health  Reports,  1922, 
37,  1127)  summarize  their  work  as  follows:  (1)  The  exposure  for  six 
hours  to  2  parts  of  CO  in  10,000  of  air  caused:  (a)  Saturation  of  16 
to  20  per  cent  of  the  hemoglobin  of  the  blood  with  CO;  (6)  very  mild 
subjective  svmptoms  of  CO  poisoning  at  the  end  of  the  test;  (c)  no 
noticeable  effects  after  the  test.  (2)  The  exposure  to  .3  parts  of  CO 
caused:  (ji)  Saturation  of  22  to  24  per  cent  of  the  hemoglobin  with  CO 
after  four  hours,  and  20  to  27  per  cent  after  five  hours;  (b)  symptoms 
at  the  end  of  two  hours  absent;  after  four  hours,  mild  effects  attrilnited 
to  CO  poisoning;  and  after  five  hours,  moderate  eftects;  (c)  after-effects 
of  four  hours'  exposure  mild;  of  five  hours'  exposure  moderate.  (3) 
The  exposure  to  4  parts  of  CO  in  10,000  caused:  (a)  Saturation  of  15 
to  19  per  cent  of  the  hemoglobin  with  CO  at  the  end  of  one  hour  and 
21  to  28  per  cent  at  the  end  of  two  hours;  (b)  after-effects,  moderate  to 
marked.  With  the  subject  exercising  strenuously:  (1)  The  exposure  for 
one  hour  to  2|  parts  of  CO  in  10,000  caused:  (a)  Saturation  of  14  to 
10  per  cent  of  the  hemoglo1)in  with  CO;  {b)  moderate  symptoms  of  CO 
poisoning  at  the  end  of  the  test;  (c)  after-effects  mild   to  moderate. 

(2)  The  exposure  for  one  hour  to  3.3  parti  of  CO  in  10,000  caused: 
{n)  Saturation  of  17  per  cent  of  the  hemoglobin  with  CO;  (7;)  mild  to 
moderate  symptoms  of  CO  poisoning;  (c)  after-effects  mild  to  moderate 

(3)  The  exposure  for  one  hour  to  4  parts  of  CO  in  10,000  caused: 
(a)  Saturation  of  23  per  cent  of  the  hemoglobin  with  CO;  {b)  moderate 
s\Tnptoms  of  CO  poisoning;  (e)  moderate  after-effects.  With  the  subject 
at  rest.  Temperature  and  humidity  high.  (1)  The  exposure  for  one  hour 
to  3.1  parts  of  CO  in  10,000  caused — (a)  Saturation  of  10  per  cent  of 
the  hemoglobin  with  CO;  (c)  mild  .s\inptoms  of  CO  poisoning;  (c)  mild 
moderate  after-effects.  Conclusion.  (1)  The  combination  of  CO 
with  hemoglol)in  takes  place  slowly  when  the  subject  is  exposed  to 
low  concentrations  and  remains  at  rest,  many  hours  being  required 
before  equilibrium  is  reached.  (2)  The  rate  of  combination  of  CO  with 
hemoglol)in  takes  place  much  more  rapidly  during  the  first  hour  of 
exposure  than  during  any  succeeding  hour,  with  the  subject  remaining 
at  rest.  (3)  Strenuous  exercise  causes  much  more  rapid  combination 
of  CO  with  hemoglobin  than  when  the  sul)ject  remains  at  rest.  The 
symptoms  of  CO   poisoning   are   emj)hasized    by    exercise.     (4)    High 
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temperature  and  liuiuulity,  with  a  given  concentration  of  CO  cause 
more  rapid  eoml)ination  of  (X)  with  liemoglot)in  than  do  normal  coiuH- 
tions  of  temperature  and  humidity.  All  symptoms  and  elfects  (lcscril)ed 
in  this  paper  are  called  acute  in  character.  None  of  the  subjects  has 
shown  any  permanent  deleterious  effects  from  the  exposure  to  CO. 

The  DecUne  in  the  Death  Rate,  1901-1910    and  1910-1920.— Data 

from  the  Statistical  Office,  U.  S.  Public  Health  Service  (Public 
Health  Reports,  1922,  37,  1G25),  show  that  the  gross  death-rate  from 
all  causes  in  the  original  registration  state  declined  from  17.2  per 
1000  in  1900  to  15.6  in  1910  and  13.9  in  1920,  a  decrease  of  9.3  per 
cent  in  the  first  decade  and  10.9  per  cent  in  the  second  decade.  Taking 
into  consideration  the  fact  that  a  secondary  but  severe  epidemic  of 
influenza-pneumonia  occurred  in  the  early  part  of  1920,  the  indicated 
decline  from  1910  to  1920  is  less  than  it  would  have  been  had  1920 
been  a  normal  year.  In  forty-two  cities  in  the  United  States,  having 
a  population  of  o\er  100,000,  the  excess  death-rate  during  the  1920 
epidemic  period  from  influenza-pneumonia  alone  was  al)Out  1.13  per 
1000.  If  the  same  excess  may  be  presumed  to  have  occurred  in  these 
original  registration  states,  the  death-rate  in  1920  would  ha^e  been 
approximately  12.8  per  1000,  and  the  decline  from  1910  would  have 
been  about  18  per  cent.  A  comparison  of  the  specific  death-rates 
and  the  expectation  of  life  at  various  ages  for  the  three  periods  suggests 
that,  in  addition  to  the  accelerated  decline  in  the  mortality-rate  dur- 
ing the  decade  1910-1920,  some  extremely  interesting  and  highly  sig- 
nificant changes  have  taken  place.  Such  a  comparison  has  been 
made  possible  in  a  table  recently  jjublished  by  the  statistical  bureau 
of  the  Metropolitan  Life  Insurance  Company  in  its  Statistical  Bulletin 
for  May,  1922.  The  changes  in  the  death-rates  ha\"e  altered  materi- 
ally the  complete  expectation  of  life  in  1920  as  compared  with  1910 
and  1901.  From  the  figures  prepared  by  the  Bureau  of  the  Census 
and  the  Aletropolitan  Life  Insurance  Company,  have  been  computed 
the  decreases  or  increases  in  the  expectation  of  life  in  1910  over  1901 
and  1920  over  1910.  The  "expectation  of  life"  tells  the  story  in  a 
better  way  than  do  the  mortality-rates.  In  1910,  at  the  ages  of  forty 
to  eighty,  the  expectation  of  life  had  actually  decreased  o^"er  what 
it  was  in  1901.  But  in  1920,  in  spite  of  abnormally  high  mortality, 
especially  in  certain  age  groups,  from  the  infiuenza  epidemic,  there 
was  a  gain  in  the  expectation  of  life  over  1910  in  practically  every  age 
shown. 

Development  of  Paratyphoid-enteritidis  Group  in  Various  Food- 
stuffs.—Koser  (Jour.  Infect.  Dis.,  1!)22,  31,  79)  investigated  several 
type  strains  of  the  paratyphoid-enteritidis  group  to  gain  some  idea  of 
their  ability  to  develop  in  miscellaneous  foodstuffs,  such  as  various 
vegetables,  fruits,  meats  and  evaporated  milk.  The  effects  of  differ- 
ent conditions,  such  as  temperature  of  incubation  and  the  hydrogen- 
ion  concentration  and  the  texture  of  the  food  were  considered  in  rela- 
tion to  multiplication  and  the  ability  to  spread  throughout  the  food- 
stuff. Kosef  found  that  all  the  strains  of  the  Gartner-group  multiplied 
readily  in  the  liquor  of  several  common  cooked  vegetal)les,  with  the 
exception  of  the  highly  acid  sauerkraut.     In  the  fruit  juices  a  rapid 
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destruction  of  the  organisms  occurred.  In  several  meat  products 
Giirtner-group  organisms  exhibited  a  marked  al)ility  to  spread  from 
one  original  point  of  inoculation  throughout  the  foodstuff,  although 
this  occurred  only  imder  optimum  temperature  conditions.  The 
author  states  that  the  development  of  the  Giirtner-group  in  foodstuffs 
is  usually  not  accompanied  by  visible  alteration  or  spoilage,  mIu'cIi 
obser\ations  are  in  accord  with  the  reports  of  previous  outbreaks  of 
"food  poisoning"  caused  by  this  group  of  organisms. 

Clostridium  Botulinum. --Tanner  and  D.\ck  {Jonr.  Inject.  Dis., 
1022,  31.  !)2)  found  that  the  different  strains  of  Clostridium  botulinum 
studied  in  their  investigation  showed  different  resistance  to  dry  heat. 
This,  they  state,  was  probably  due  to  inherent  cliaracteristics  and,  in 
a  large  measure,  to  the  age  of  the  cultures  used.  At  110°  C.  the 
time  of  survival  averaged  beyond  one  hundred  and  twenty  minutes. 
At  140°  C.  the  variation  was  between  sixty  minutes  and  fifteen  minutes, 
a  rather  wide  variation.  At  higher  temperatures  of  ](i()°  C.  and 
180°  C.  the  times  of  survi\al  M'ere  short,  between  fi\e  and  fifteen 
minutes.  The  modern  methods  of  dry -heat  sterilization  seem,  then, 
to  be  adequate  for  sterilizing  apparatus  which  has  been  used  for  cul- 
tivating Clostridium  l)otulinum.  Young  spores  of  Clostridium  botu- 
linum are  more  resistant  to  dry  heat  than  old  ones.  Clostridium 
botulinum,  like  other  pathogenic  anaerobes,  is  commonly  present  in 
nature.  In  this  investigation  11  of  73  of  the  samples  of  soil  contained 
it.  Three  specimens  of  hog  feces  contained  it,  Init  it  was  not  isolated 
from  .3  specimens  of  cow  feces.  It  was  isolated  from  1  sample  of 
sewage.  Clostridium  botvdinum  is  ])rol)ably  a  common  saprophyte 
widespread  in  nature.  The  results  of  this  investigation  do  not  con- 
flict with  those  of  Meyer  and  Geiger,  who  propose  a  regional  distribu- 
tion of  the  organism.  It  may  l)e  that  it  is  more  common  in  recently 
manured  soils.  Further  in\'estigation  must  be  carried  out  l)efore  a 
better  understanding  of  the  char  icteristics  of  Clostridium  l)otulinum 
is  attained.  The  occurrence  of  the  organism  in  stools  of  healthy 
individuals  is  one  phase  of  the  subject  which  is  being  investigated. 
In  a  later  study  Tanner  and  Dack  {Jour.  Am.  Med.  Assn.,  1922,  79, 
132-133)  state  that  2  of  10  specimens  of  feces  from  healthy  persons 
were  found  to  contain  Clostridium  botulinum.  Fi-\e  other  specimens 
ga\e  strong  evidence  of  its  presence.  The  two  strains  absolutely 
identified  as  Type  B  strains  formed  ])owerfid  toxins  in  sheep-brain 
m(>dium. 
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THE  MECHANISM  OF  PHYSICAL  SIGNS,  WITH  ESPECIAL 
REFERENCE  TO  FOREIGN  BODIES  IN  THE  BRONCHI  *. 
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GRADUATE  SCHOOL  OF  MEDICINE. 

It  would  seem  interesting  for  me  to  illustrate  for  the  internists 
present  the  bronchoscopic  views  of  the  most  frequently  seen  depart- 
ures from  the  normal  in  the  interior  of  the  bronchi.  In  other  words 
to  consider  the  changes  in  physical  forms  that  must  necessarily 
influence,  according  to  the  laws  of  physics,  the  physical  signs  as 
elicited  by  the  internist  examining  through  the  barrier  of  the 
thoracic  wall.  At  the  outset  it  should  be  said  that  I  am  incom- 
petent to  elicit  physical  signs  partly  because  while  I  have  been 
endeavoring  to  train  my  eyes  and  fingers  to  the  requirements  of 
endoscopic  technic,  the  training  of  my  ears  to  the  niceties  of  aus- 
cultation and  percussion  have  been  neglected.  Fortunately,  how- 
ever, my  patients  and  I  have  had  the  advantage  of  a  number  of 
the  most  skilled  internists.  Since  roentgen-ray  diagnosis  of  non- 
opaque foreign  bodies  in  the  lung  by  the  discovery  of  Iglauer  and 
its  development  to  a  high  degree  of  perfection  by  my  colleague, 
Willis  F.  iManges,  it  may  be  said  that  the  roentgen  ray  is  our  most 
valuable  means  of  diagnosis  in  all  cases  of  suspected  foreign  body 
in  the  lung;  but  this  does  not  lessen  the  necessity  for  the  study  of 
the  physical  signs.  It  would  be  a  great  misfortune  if  careful 
physical  examination  were  neglected  in  any  case.     Every  foreign 

*  Report  of  a  "chalk  talk"  given  at  the  meeting  of  the  Section  f>n  General  Medicine 
of  the  College  of  Phj'sicians,  Februar\  27,  1922. 
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body  case  should  be  gone  over  as  carefully  as  if  the  roentgen-ray 
had  not  been  discovered  and  the  signs  should  be  recorded  and 
interpreted  before  the  roentgen-ray  examination  so  the  examiner 
will  not  be  biased,  or,  as  is  often  the  case,  hindered  by  his  efforts 
not  to  be  biased.  It  is  so  much  easier  simply  to  record  "in  cold 
blood"  and  interpret  the  findings  as  elicited  with  no  knowledge 
of  the  ray-findings,  that  all  of  the  internists  with  whom  I  have 
collaborated  preferred  to  work  that  way. 

Changeability  of  Physical  Signs.  One  of  the  outstanding  features 
of  the  physical  signs,  especially  in  foreign  body  cases,  is  their  change- 
ability, as  pointed  out  by  McCrae.^  This  changeability  is  well 
illustrated  in  all  the  bronchoscopic  views  except  1  and  7.  The 
bronchial  movements  and  the  shifting  of  the  secretions,  the  granu- 
lations and  the  foreign  body  all  contribute  to  the  changeability  of 
the  ]>hysical  signs.  The  outstanding  feature  of  all  bronchoscopic 
endobronchial  pictures  is  also  the  incessant  change.  The  bronchos- 
copist  without  moving  his  bronchoscope  from  one  location  sees  a 
ne\'er-ending  panoramic  series  of  changes  from  one  image  to  another. 
The  image  is  modified  by: 

(a)  The  bronchial  movements. 

(h)  The  presence,  absence  or  shifting  of  secretions. 

{(■)   The  presence  and  movements  of  foreign  bodies. 
Necessarily  in  obedience  to  physical  laws,  the  physical  signs 
must  in  some  degree  change  also.     That  they  do  thus  change  is 
abundantly  evidenced  l)y  the  clinical  obser\'ations  of  the  Broncho- 
scopic Clinic,  a  few  of  which  are  herewith  illustrated. 

The  normal  bronchial  morenienfs  are  probably  not  fully  realized 
by  anyone  who  has  never  looked  through  a  bronchoscope  into  the 
normal  living  lung.  It  is  an  awe-inspiring  sight.  The  bronchi 
are  not  rigid  tubes  like  gas-pipes.  They  expand,  contract,  elongate,, 
shorten;  they  bulge  out,  dinge  in;  bend  and  twist  to  an  astonishing 
degree.  Often  the  lumen  of  a  normal  bronchus  proximal  to  a 
foreign  l)()(ly  is  noticed  to  l)e  obliterated  so  as  completely  to  hide  a 
foreign  l)ody  from  xiew,  simply  by  the  momentary  contraction  of 
the  normal  walls  of  the  bronchus.  The  same  thing  occurs  from 
momentary  bending  and  dinging  in  of  the  bronchial  wall.  These 
movements  follow  each  other  in  rapid  succession.  They  are 
rhythmically  evident  during  respiration.  Expansion  and  lengthen- 
ing of  a  bronchus  occurs  during  inspiration,  contraction  and  shorten- 
ing during  expiration.  These  movements  change  the  picture  at 
the  rate  of  IS  or  more  times  per  minute.  They  are  enormously 
exaggerated  during  the  exj)iratory  blast  of  cough  and  the  deep 
insj)ir;ition  that  innnediately  follows  cough.  The  transmitted 
movements  of  the  heart  and  great  vessels  change  the  picture  at  the 
pulsatory  rate  of  seventy  or  more  times  jx'r  minute. 

1    Am,  .Ii)i;r.  Mkd.  Sci.,  1!»:;0,  159,  ;313. 
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The  Shifting  of  Secretions.  Secretions,  unless  the  brontluis  is 
completely  occluded  (by  a  foreign  body  itself  or  by  secretions, 
granulations,  swollen  mucosa,  etc.)  are  constantly  shifting.  They  go 
upward  under  the  influence  of  the  cilia,  the  "squeezing"  of  the 
contractile  lung,  the  expiratory  current,  or  the  tussive  blast.  They 
may  have  a  retrograde  tendency,  usually  less  marked,  under  the 
influence  of  gravity  and  of  the  inspiratory  current.  Speaking 
broadly,  there  is  a  tidal  effect  in  the  alternate  accumulation  of 
secretions  and  their  tussive  expulsion.  They  may  be  partially 
expelled  and  aspirated  into  the  other  lung,  giving  marked  signs  in 
the  luiivaded  side  for  a  time  at  least. 

Foreign  Bodies  in  the  Air  Passages.  Symptomatology  and  Diagnosis. 
Initial  symptoms  are  choking,  gagging,  coughing,  and  wheezing, 
often  followed  by  a  symptomless  interval.  Foreign  body  may 
be  in  the  larynx,  trachea,  bronchi,  nasal  chambers,  nasopharynx, 
fauces,  tonsil,  pharynx,  hypopharynx,  esophagus,  stomach,  intestinal 
canal,  or  may  have  been  passed  by  bowel,  coughed  out  or  spat  out, 
with  or  without  knowledge  of  patient.  Initial  choking  may  have 
escaped  notice,  or  may  have  been  forgotten. 

Laryngeal  Foreign  Body.  One  or  more  of  the  following  laryngeal 
symptoms  may  be  present:  Hoarseness,  croupy  cough,  aphonia, 
odynphagia,  hemoptysis,  wheezing,  dj'spnea,  cyanosis,  apnea,  sub- 
jective sensation  of  foreign  body.  Croupiness  usually  means  sub- 
glottic swelling.  Obstructive  foreign  body  may  be  quickly  fatal 
by  laryngeal  impaction  on  aspiration,  or  on  abortive  bechic 
expulsion.  Lodgement  of  a  non-obstructive  foreign  body  may  be 
followed  by  a  symptomless  interval.  Direct  laryngoscopy  for 
diagnosis  is  indicated  in  every,  child  having  laryngeal  diphtheria 
without  faucial  membrane.  (No  anesthetic,  general  or  local,  is 
required.)  In  the  presence  of  laryngeal  symptoms  we  should,  I 
think,  consider  the  following  possibilities : 

1.  A  foreign  body  in  the  larynx. 

2.  A  foreign  body  loose  or  fixed  on  the  trachea. 

3.  Digital  efforts  at  removal. 

4.  Instrumentation. 

5.  Overflow  of  food  into  the  larynx  from  esophageal  obstruction 
due  to  foreign  body. 

6.  Esophagotracheal  fistula  from  ulceration  set  up  by  a  foreign 
body  in  the  esophagus,  followed  by  leakage  of  food  into  the  air- 
passages. 

7.  Laryngeal  symptoms  may  persist  from  the  trauma  of  a 
foreign  body  that  has  passed  on  into  the  deeper  air  or  food  passages 
or  that  has  been  coughed  or  spat  out. 

8.  Laryngeal  symptoms  (hoarseness,  croupiness,  etc.)  may  be 
due  to  digital  or  instrumental  efforts  at  removal  of  a  foreign  body 
that  never  was  present. 

9.  Laryngeal  symptoms  may  be  due  to  acute  or  chronic  laryn- 
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jiijitis,  (liplitlieria,  })ertussis,  infecti\e  laryngotracheitis,  and  iiiany 
other  diseases. 

10.  Deductive  decisions  are  dangerous. 

11.  If  the  roentgen-ray  is  negative,  laryngoscopy  (direct  in 
children,  indirect  in  adults)  without  anesthesia,  general  or  local, 
is  the  only  way  to  make  a  laryngeal  diagnosis. 

12.  Before  doing  a  diagnostic  laryngoscopy,  preparations  should 
be  made  for  taking  a  swab-specimen  and  for  bronchoscopy  and 
esophagoscopy. 

Tracheal  Foreign  Body.  (1)  "Audible  slap;"  (2)  "palpatory 
thud,"  and  ('.{)  "asthmatoid  wheeze"  are  pathognomonic.  The 
"tracheal  flutter"  has  been  observed  by  McCrae.  Cough,  hoarse- 
ness, dyspnea  and  cyanosis  are  often  present.  Diagnosis  is 
established  by  roentgen  ray,  auscultation,  i)alpation,  bronchoscopy. 
Listen  long  for  "audible  slap,"  best  heard  at  open  mouth  during 
cough.  The  "asthmatoid  wheeze"  is  heard  with  the  ear  or  steth- 
oscope bell  (McCrae)  at  the  patient's  open  mouth.  History  of 
initial  choking,  gagging,  and  wheezing  is  important  if  elicited, 
but  is  valueless  negatively. 

Bronchial  Foreign  Body.  Initial  symptoms  are  coughing,  choking, 
asthmatoid  wheeze,  etc.,  noted  above.  There  may  be  a  history 
of  these  or  of  tooth  extraction.  At  once,  or  after  symptomless 
interval,  cough,  blood-streaked  sputum,  metallic  taste,  or  special 
odor  of  foreign  body  may  be  noted.  Xon-obstructive  metallic 
foreign  bodies  afford  few  symptoms  and  few  signs  for  weeks  or 
months.  Obstructive  foreign  bodies  cause  atelectasis,  drowned 
lung  and  eventually  pulmonary  abscess.  Lobar  pneumonia  is  an 
exceedingly  rare  sequel.  Vegetable  organic  foreign  bodies,  such 
as  peanut-kernels,  beans,  watermelon  seeds,  and  the  like  cause  at 
once  violent  laryngotracheobronchitis,  with  toxemia,  cough  and 
irregular  fever,  the  gravity  and  severity  being  inversely  to  age 
of  child.  Bones  and  metallic  bodies  after  months  or  years  pro- 
duce changes  which  cause  chills,  cough,  foul  expectoration,  hemop- 
tysis, in  fact,  all  the  symptoms  of  chronic  pulmonary  sepsis, 
abscess  or  bronchiectasis,  and  many  signs  which  may  suggest 
pulmonary  tuberculosis.  The  apices,  however,  are  normal  and 
l)acilli  are  absent  from  the  sputum. 

Physical  Signs.  The  following  is  a  brief  resume  of  the  results 
of  the  work  of  the  various  eminent  internists  who  have  collabo- 
rated with  me:  The  physical  signs  vary  in  different  cases  and 
at  different  times  in  the  same  case.  The  results  of  my  endoscopic 
studies  of  the  mechanism  of  the  production  of  the  physical  signs 
throw  much  light,  I  think,  on  the  subject,  as  I  shall  now  endeavor 
to  show  by  a  few  drawings.*  Secretions,  normal  and  pathologic, 
maA'  shift  from  one  location  to  another;  the  foreign  body  may 

*  Reproduced  in  tho  eolor  plate. 
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change  position  admitting  more,  less,  or  no  air,  or  it  may  shift  to 
a  new  location  in  the  same  lung  or  even  in  the  other  lung.  A 
recently  aspirated  pin  may  produce  no  signs  at  all.  The  signs  of 
diagnostic  importance  are  chiefly  those  of  partial  or  complete  bron- 
chial obstruction,  though  a  nonobstructive  foreign  body,  a  })in 
for  instance,  may  cause  limited  expansion  (McCrae)  or,  rarely,  a 
peculiar  rale  or  a  peculiar  auscultatory  sound.  The  most  nearly 
characteristic  physical  signs  are:  (1)  Limited  expansion;  (2) 
decreased  vocal  fremitus;  (3)  impaired  percussion  note;  (4) 
diminished  intensity  of  breath  sounds  distal  to  the  foreign  body. 
Complete  obstruction  of  a  bronchus  followed  by  drowned  lung 
adds  absence  of  vocal  resonance  and  vocal  fremitus,  thus  often 
leading  to  an  erroneous  diagnosis  of  empyema,  ^'arying  grades 
of  tympany  are  obtained  over  areas  of  obstructi\e  (jr  compensatory 
emphysema.  With  complete  obstruction  there  may  be  tympany 
from  collapsed  lung  for  a  time.  Rales  in  case  of  complete 
obstruction  are  usually  most  intense  on  the  uninvaded  side.  In 
partial  obstruction  they  are  most  often  foimd  on  the  invaded  side 
distal  to  the  foreign  body,  especially  posteriorly,  and  are  often 
most  intense  at  the  site  corresponding  to  that  of  the  foreign  body. 
A  foreign  body  at  the  bifurcation  of  the  trachea  may  give  signs  in 
both  lungs.  Early  in  a  foreign  body  case,  diminished  expansion 
of  one  side,  with  dulness,  may  suggest  pneumonia  in  the  affected 
side;  but  the  decreased  vocal  fremitus  and  the  diminished  breath- 
sounds  with  absence  of,  or  decreased,  vocal  resonance,  and  absence 
of  typical  tubvdar  breathing,  should  soon  exclude  this  diagnosis. 
Bronchial  obstruction  in  pneumonia  is  exceedingly  rare. 

Description  of  the  Color  Plate.  Reference  to  the  color  plate  repro- 
duction of  the  chalk  drawings  along  with  the  following  notes  of 
the  outstanding  features  of  the  i)hysical  signs  in  the  corresponding 
cases  will  doubtless  be  of  interest.  To  avoid  confusion  all  signs 
that  seemed  without  special  significance  will  be  omitted.  By  this, 
however,  it  is  not  meant  that  the  signs  are  due  to  the  conditions 
illustrated,  as,  of  course,  it  is  impossible  to  say.  The  clinical  facts 
are  recorded  for  what  they  may  be  worth.  Unless  otherwise 
mentioned  the  physical  signs  noted  corresponded  to  the  trilnitary 
area  of  lung. 

1.  Bronchoscopic  view  looking  down  the  right  main  bronchus 
of  the  living  patient.  The  bronchoscopic  tube-mouth  is  at  the 
orifice  of  the  main  bronchus.  The  author 's  belief  is  that  the  normal 
breath  sounds  are  largely  produced  by  the  impinging  of  the  air- 
blast  on  the  thin  sharp  edges  of  the  spurs  between  the  branch 
orifices.  The  ^■iew  is  somewhat  composite,  inasmuch  as  the  bechic, 
respiratory,  jKilsatory  and  bronchial  movements  prevent  a  simul- 
taneous view  of  all  the  branch-bronchial  orifices  shown,  as  mentioned 
in  the  paragraph  on  bronchial  movements. 

2.  View  looking  down  the  right  main  bronchus  in  a  case  of  post- 
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pneumonic  pulmonary  abscess.  The  walls  of  the  bronchus  are 
lined  with  exuberant  granulations  which  have  also  obliterated  the 
normal  thin,  sharp  dividing  spurs  seen  in  illustration  1.  Obviously, 
by  the  laws  of  physics,-  air  rushing  through  such  a  tube  must  give 
an  auscultatory  sound  diti'erent  from  the  passage  of  air  through 
a  normally  lined  tube  and  impinging  on  sharp  dividing  spurs,  as 
shoAvn  in  the  preceding  illustration.  A  brass  horn  lined  with 
obstructing  masses  of  grease  and  incrustations  would  give  a  note 
perceptibly  different  to  sensitive  ears,  from  that  obtained  from  a 
clean,  polished,  unobstructed  horn.  The  difficulties  encountered 
at  the  Bronchoscopic  Clinic  in  designating  a  peculiar  sound  as 
characteristic  of  this  state  of  a  bronchial  tube  is  due  to  the  almost 
invariable  association  with  pus  produced  l)y  the  granulations.  The 
granulations  shown  at  2  are  often  seen  to  flap  to  and  fro  in  the 
respiratory  current  or  bechic  blast.  They  are  quite  often  associated 
with  the  conditions  shown  at  5  and  (3,  though  the  latter  represent 
other  cases.  Coughing  up  the  purulent  secretions  may  in  a  few 
moments  restore  the  condition  shown  at  2.  Dr.  O.  H.  Perry  Pepper 
elicited  the  following  signs:  Limited  expansion;  dulness  at  base; 
expiration  prolonged  and  of  bronchial  quality;  breath  sounds  absent 
at  base;  vocal  resonance  inialtered;  no  whispered  pectoriloquy. 

3.  Arachidic  bronchitis,  due  to  asj^iration  of  a  peanut-kernel 
which  does  not  show.  The  bronchial  mucosa  has  swollen  until  only 
a  small  lumen  remains.  For  convenience  this  is  called  a  pin-hole 
lumen,  though  it  may  be  considerably  larger  than  a  pin-hole.  The 
outstanding  physical  signs  in  this  case  before  bronchoscopy  were: 
Limited  expansion  on  the  invadedside,  diminished,  sometimes  absent, 
breath  sounds,  impaired  percussion  note  and  occasionally  a  long, 
wheezing  expiratory  rale,  alternating  with  absence  of  rales. 

4.  Same  case  as  shown  at  3,  a  few  moments  later.  The  pin-hole 
lumen  has  been  occluded  with  a  thick,  firm  clot  of  pus  which  was 
removed  with  forceps.  Although  no  physical  examination  was 
made  at  the  moment  this  bronchoscopic  image  was  seen,  the  inference 
is  logical  that  the  intermittent  disappearance  of  all  breath  sounds 
corresponded  with  an  intermittent  occlusion  of  the  lumen  similar 
to  that  noted  at  bronchoscopy  and  shown  in  this  and  the  preceding 
illustration. 

5.  Pus  coming  into  the  right  main  bronchus  from  the  upper-lobe 
))ronchus  (recumbent  patient);  partial  occlusion  of  the  right  main 
bronchus.  A  few  moments  later  the  pus  Avas  aspirated  into  the 
orifice  of  the  middle-lobe  l)ronchus  which  is  here  shown  anteriorly 
(above  and  beyond  the  pus  in  the  drawing).  Physical  signs: 
Limited  expansion  and  coarse  rales  all  over  right  side;  intermittent 
diminution  of  breath  sounds  over  middle  lobe;  impaired  percussion 
note  right  upper  lol)e. 

7.  .\  slender  bit  of  steel  (shaft  of  a  dental  instrument)  transfixed 
across  the  lumen  of  the  left  stem  bronchus.     The  logical  hope  would 
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be  that  some  peculiar  eolian  note  mifflit  be  heard  from  the  ;(ir-l)hist 
rushing  past  the  slender  wire.  Xothinjj^  of  the  kind  could  l)e 
made  out.  Instead  a  most  illogical  and  so  far  iniex])laine(l 
phenomenon  was  observed  in  this  case  by  Dr.  McCrae;  namely, 
a  limitation  of  expansion  on  the  invaded  side.  In  consideration 
of  the  fact  that  there  was,  as  clearly  shown  at  bronchoscopy 
and  illustrated  here,  no  obstruction  to  the  airway,  this  curious, 
phenomenon  is  difficult  to  explain.  Since  this  case  the  same 
thing  has  been  noted  in  a  great  many  similar  cases.  The  only 
other  sign  of  note  was  the  presence  of  fine  "tissue-paper"  rales. 
Both  these  and  the  limitation  of  expansion  disappeared  after  Ijron- 
choscopic  removal  of  the  foreign  body. 

8.  A  tack  in  the  right  stem  bronchus.  In  this  position  there  is 
a  partial  by -passage  of  air.  Physical  signs  were  limitation  of  expan- 
sion, impaired  percussion  note,  diminished  breath  sounds  and  coarse 
rales.  In  the  case  of  a  piece  of  bone  in  this  same  location,  Dr. 
Stengel  localized  the  bone  by  exaggerated  harsh  breath  sounds 
having  their  maximum  intensity  posteriorly  corresponding  to  the 
endobronchial  location  from  which  I  subsequently  removed  the 
foreign  body  with  the  bronchoscope. 

9.  This  tack,  because  of  the  position  of  its  head,  completely 
occludes  the  bronchus.  Physical  signs:  Limitation  of  expansion, 
absence  of  breath  sounds,  flat  percussion  note,  absence  of  rales  on 
the  invaded  side,  loud  rales  in  great  variety  in  the  other  lung. 
Illustrations  8  and  9  show  different  cases  of  the  same  kind  of  tack, 
of  which  nearly  two  dozen  have  come  to  the  Bronchoscopic  Clinic. 
In  a  number  of  these  cases  I  have  noticed  at  bronchoscopy  the  tack 
shifting  from  a  position  similar  to  that  shown  at  8  to  a  position 
similar  to  that  shown  at  9.  It  is  logical  to  suppose  that  a  similar 
shifting  occurs  to  account  for  the  changeability  of  the  signs  so  often 
noted  in  this  kind  of  foreign  body  and,  in  fact,  in  almost  all  kinds 
of  foreign  bodies. 

10.  A  tack  in  the  lower-lobe  bronchus,  embedded,  because  of  its 
prolonged  sojourn,  in  a  mass  of  soft,  flabby,  exuberant  granulations 
which  are  partially  occluding  the  orifice  of  the  middle-lobe  bronchus. 
Before  the  bronchoscopy  Dr.  ]\IcCrae  had  noticed  intermittently 
a  diminution  of  breath  sounds  over  the  middle  lobe.  The  natural 
inference  is  that  there  were  intermittent  and  varying  degrees  of 
obstruction  of  the  middle-lobe  bronchus  because  of  the  location 
of  the  tack,  the  granulations  and  the  pus  at  its  orifice.  The  physical 
signs  were:  Limitation  of  expansion,  a  fl^t  percussion  note  and 
absence  of  rales  and  breath  sounds  over  the  right  lower  lobe;  a 
flat  percussion  note  and  absence  of  rales  and  breath  sounds  over  the 
right  lower  lobe;  a  variety  of  rales  and,  intermittently,  diminished 
breath  sounds  over  the  middle  lobe;  coarse  rales  at  times  in  the 
other  lung.  In  a  number  of  similar  cases  a  rib  resection  has  been 
done  under  a  mistaken  diagnosis  of  empyema. 
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11.  A  peanut-kernel  in  the  ri^jlit  hronehial  orifice  almost  com- 
pletely occluding  the  bronchus  diiritu/  (•.rplration  o/////. 

12.  The  same  patient  as  in  illustration  11;  view  a  moment  later, 
at  the  hcg  inning  of  inspiration.  The  "forceps  si)aces"  have  opened 
up  for  the  inspiratory  by-passage  of  air,  the  exit  of  which  is  impeded 
by  the  collapse  of  the  bronchial  wall  shown  in  the  preceding  illus- 
tration. This  is  the  explanation,  afforded  by  bronchoscopy,  of 
the  most  important  diagnostic  phenomenon  of  obstructive  emphy- 
sema, discovered  by  Iglauer  and  developed  to  a  high  degree  of 
certainty  by  Manges. 
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The  literature  upon  the  Wassermann  and  other  serum  reactions 
in  syphilis  has  become  so  voluminous  and  the  subject  has  been 
discussed  so  frequently  and  with  such  detail,  that  it  would  appear 
almost  superfluous  to  devote  more  time  to  it.  On  the  other  hand, 
syphilis  is  so  widespread  and  of  sucli  high  economic  importance, 
is  so  likely  to  be  encountered  in  e  /ery  specialty  of  medical  practice, 
and  may  so  easily  escape  clinical  detection  in  certain  stages,  that 
the  subject  is  one  of  universal  interest  and  great  importance,  and 
improvements  in  our  aids  to  diagnosis  are  to  be  welcomed.  No 
other  strictly  laboratory  test  has  been  more  used  and  abused,  lauded 
and  condemned  and  frequently  mismiderstood  than  the  Wasser- 
mann test;  yet  its  intrinsic  worth  has  enabled  it  to  weather  all 
storms  so  that  it  probably  stands  today,  potentially  at  least,  the 
most  important  single  laboratory  procedure,  full  of  possibilities 
for  great  good  when  properly  conducted  and  interpreted,  but  of 
even  greater  possibilities  of  harm  when  technically  incorrect  and 
misunderstood. 

The  Proper  Function  of  the  Complement  Fixation  Reaction  in  Syphilis. 
Syphilis  in  its  first  and  especially  in  its  later  manifestations  may 
so  readily  engage  attention  in  every  specialty  in  medicine  that  all 
physicians  must  expect  to  encounter  it  in  their  practice.  Specialists 
are  usually  highly  skilled  in  detecting  the  disease  when  it  involves 

*  Read  l)y  invitation  before  the  New  York  Academy  of  Medicine,  December  20, 
1921. 
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their  particular  domain  of  work,  hut  in  its  later  stages  with  varied 
clinical  manifestations  the  disease  may  easily  escape  detection  by 
the  general  practitioner.  In  its  latent  stages  it  may  eseape  diag- 
nosis by  even  the  most  skilled  })hysician,  as  likewise  the  atypical 
case  with  a  negative  or  indefinite  history.  The  complement 
fixation  test  in  order  properly  to  fulfill  its  function  must  prove  of 
most  aid  under  these  conditions ^not  to  replace  clinical  acumen 
and  judgment,  but  to  furnish  an  additional  and  accurate  means 
of  diagnosis  of  the  clinically  difficult,  doul)tful  or  unsuspected  case. 
When  and  where  clinical  skill  is  least,  reliability  of  the  serum  test 
should  be  greatest,  and  for  this  reason  the  technic  is  deserving  of 
more  attention  as  part  of  the  nation-wide  movement  for  the  diag- 
nosis and  thorough  treatment  of  syphilis. 

Probably  with  the  majority  of  physicians  the  Wasserinann  test 
is  acceptable  only  as  confirmatory  evidence  of  syphilis.  Many 
are  unwilling  to  ascribe  any  significance  to  the  reaction  in  either 
a  positive  or  negative  way  unless  the  result  meets  with  their  clinical 
expectancy.  Doubtless  not  a  few  have  been  forced  into  this 
attitude  by  actual  experience.  I  believe,  however,  that  it  is  pos- 
sible to  avoid  technical  errors  and  greatly  improve  the  diagnostic 
status  of  the  test,  and  that  it  should  be  the  aim  and  jjurpose  of 
serologists  to  evolve  a  test  capable  of  correctly  detecting  the  disease 
when  this  is  not  possible  by  clinical  means;  to  me  the  complement 
fixation  tests  fails  in  its  ultimate  mission  and  purpose  if  it  fails 
to  do  so.  I  believe  that  falsely  positive  reactions  are  most  likely 
to  be  caused  by  technical  errors,  and  that,  as  in  other  branches  of 
medicine,  skill  and  experience  are  required  to  reduce  their  incidence 
to  a  minimum.  I  believe  that  with  improved  technic  the  incidence 
of  falsely  positive  reactions  will  be  negligil)le  because  there  is  no 
biological  reason  for  their  occurrence  in  any  nonsyphilitic  disease 
other  than  frambesia  tropica.  Falsely  negative  reactions,  how^ever, 
will  probably  always  occur  for  biological  reasons,  because  no  matter 
how  sensitive  a  test  may  be  made  it  cannot  detect  in  the  serum  or 
spinal  fluid  something  that  is  practically  absent,  and  it  would  appear 
that  in  some  cases  of  latent  syphilis  the  activity  of  spirochetes  is 
so  slight  or  their  numbers  and  virulence  so  reduced,  that  demon- 
strable amounts  of  "reagin"  are  not  produced. 

I  trust  that  this  high  ideal  of  the  complement  fixation  test  in 
syphilis  is  justifiable.  According  to  my  own  observations  and 
experiences  I  believe  it  is,  although  I  admit  that  the  full  possibilities 
of  the  test  are  realized  only  by  close  cooperation  between  clinician 
and  serologist  or  by  him  who  possesses  training  and  experience  in 
both  branches. 

Nature  of  the  Complement  Fixation  Reaction  in  Syphilis.  The 
complement  fixation  reaction  occupies  a  very  unique  position  among 
immunological  phenomena.  At  first  regarded  as  a  specific  reaction, 
it  is  now  known  to  be  biologically  non-specific,  but  in  most  parts 
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of  the  world  this  does  not  seriously  reduce  its  diagnostic  vahie  in 
syphiUs  because  the  peculiar  antibody-Hke  substance  to  be  found 
in  the  blood  or  spinal  fluid  or  both,  and  responsible  for  the  reaction, 
is  known  definitely  to  occur  only  in  syphilis  and  frambesia  tropica, 
or  yaws. 

Infection  with  spirochetes  of  these  two  diseases  results  in  the 
elaboration  of  a  substance  aptly  called  "reagin"  by  Neisser,  which 
has  the  property  of  uniting  or  reacting  with  certain  lipoidal  sub- 
stances, the  resulting  complex  regarded  as  a  precipitate  by  some 
investigators,  being  able  to  absorb  or  fix  hemolytic  complement 
in  the  test  tube.  This  "reagin"  is  probably  produced  by  the  cells 
directly  in  contact  with  and  stimulated  by  the  spirochetes;  it  is 
first  found  therefore  in  the  tissue  juices  of  the  chancre,  as  recently 
shown  by  Klauder  and  myself.  As  the  spirochetes  are  disseminated 
through  the  body  the  tissues  of  various  internal  organs,  including 
those  of  the  brain  and  spinal  cord,  very  probably  participate  in 
the  production  of  this  Wassermann  substance  or  "reagin."  Even 
the  cells  of  the  cardiovascular  system  may  participate  in  the  pro- 
cess as  likewise  the  lymphocytes  and  other  cells  of  inflammatory 
stimulation  surrounding  the  nests  of  spirochetes.  It  may  be  that 
the  lipoids  of  spirochetes  are  antigenic  and  induce  the  production 
of  the  "reagin,"  but  so  far  all  attempts  to  produce  antibodies  with 
pure  lipoids  have  failed,  and  e\'en  if  it  were  true,  one  would  expect  a 
certain  degree  of  specificity  on  the  part  of  these  lipoids  which  has 
not  been  demonstrated.  This  view  does  not  coincide  with  our 
present  conception  of  the  tissues  usually  concerned  in  antibody 
production  in  infectious  diseases,  but  there  are  no  valid  reasons 
for  regarding  this  cellular  "reagin"  as  a  true  antibody.  In  the 
first  place  the  amount  to  be  fo'md  in  the  body  fluids  bears  a  more 
or  less  direct  relation  to  the  severity  of  infection,  although  this 
relation  may  not  be  clinically  apparent  if  the  spirochetes  are  active 
in  tissues  of  minor  physiological  importance.  In  the  second  place 
it  may  be  present  during  the  latent  or  resting  stages  of  the  disease 
in  such  small  amounts  as  to  escape  detection,  whereas  if  it  were  a 
true  antibody  capable  of  forcing  the  spirochetes  into  these  periods 
of  latency,  it  should  be  demonstrable  in  large  amounts.  For  these 
and  other  reasons  the  complement  fixation  reaction  is  to  be  regarded 
as  an  index  of  the  degree  of  infection  rather  than  of  immimity,  and 
if  this  is  true  the  phenomenon  is  unique,  not  only  for  this  reason 
but  likewise  because  of  the  peculiar  nature  of  the  "reagin." 

This  "reagin"  has  the  power  of  fixing  complement  in  the  presence 
of  a  suitable  suspension  of  lipoids.  It  is  probably  not  itself  a 
lipoid  or  identified  with  the  lipoid  content  of  serum  or  spinal  fluid, 
although  this  phase  of  the  subject  is  by  no  means  a  closed  chapter 
and  requires  further  investigation. 

The  Practical  Specificity  of  the  Complement  Fixation  Reaction 
in   Syphilis.     The   important  practical   question   is — JNIay   similar 
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cellular  "reagins"  be  produced  in  diseases  other  than  syphilis 
and  frambesia,  capable  of  bringing  about  the  physico-chemical 
phenomenon  of  complement  fixation  in  the  presence  of  extracts  of 
lipoids?  Do  the  positive  Wassermann  reactions  which  have  been 
recorded  as  occurring  in  leprosy,  diabetes  mellitus,  during  the 
febrile  stages  of  malaria,  typhoid  fever,  pneumonia,  late  pregnancy, 
and  so  on,  answer  the  question  affirmatively?  When  one  remembers 
the  man\'  chances  of  technical  error  capable  of  involving  every 
important  element  and  phase  of  the  test,  the  answer  must  be 
given  with  great  caution.  Furthermore,  may  not  pregnancy,  an 
intercurrent  infection,  a  metabolic  disease  and  so  on,  stimulate 
latent  foci  of  syphilitic  spirochetes  into  activity  with  the  production 
of  "reagin,"  just  as  trauma  may  possibly  be  provocative  or  stimu- 
lating?^ I  am  sure  that  this  question  of  non-specific  reactions 
cannot  be  answered  by  a  mere  review  of  the  literature  upon  the 
Wassermann  reaction  in  nonsyphilitic  diseases  because  too  much 
of  it  has  been  built  upon  obvious  technical  errors.  Neither  do  I 
disclaim  the  possibility  of  observing  positive  complement  fixation 
reactions  with  a  correct  and  acceptable  technic  in  nonsyphilitic 
diseases,  but  I  do  know  that  the  clinician  is  not  always  infallible  in 
his  judgment  that  syphilis  can  escape  clinical  detection  and  that 
these  unexpected  positive  reactions  are  not  always  due  to  laboratory 
error.  My  question  remains — Is  a  "reagin"  similar  to  that  pro- 
duced in  syphilis  and  frambesia,  or  a  physico-chemical  alteration 
of  the  blood  and  spinal  fluid  similar  to  that  occurring  in  these 
diseases,  to  be  found  in  other  infectious  and  non-infectious  diseases? 
A  final  answer  cannot  be  given,  as  the  subject  requires  further 
investigation;  but  if  I  may  be  permitted  to  express  a  prediction, 
I  believe  that  the  answer  will  be  negative  and  that  as  clinical  and 
pathological  knowledge  of  syjjhilis  is  developed  and  more  esi)ecially 
as  our  complement  fixation  technic  is  perfected,  more  and  more 
emphasis  will  be  placed  upon  what  may  be  called  the  ''syphilitic 
significance"  of  these  unexpected  and  weakly  positive  reactions 
with  the  sera  of  individuals  regarded  tentatively  as  nonsyphilitic. 

A  source  of  clinical  error  worthy  of  keeping  in  mind  is  that  a 
positive  Wassermann  reaction  does  not  necessarily  mean  that 
a  particular  lesion  is  syphilitic;  for  example,  a  tuberculous  ulcer 
may  occur  in  the  larynx  of  an  individual  with  latent  syphilis  and 
fail  to  improve  with  antiluetic  treatment.  On  the  other  hand  the 
complement  fixation  reaction  may  yield  falsely  negative  reactions, 
and  not  a  few  physicians  regard  the  test  as  insufficiently  sensitive. 

Biologically  Falsely  Negative  Reactions  and  the  Necessity  for  a 
Sensitive  Test.  These  false  reactions  may  be  due  to  the  presence 
of  insufficient  amounts  of  "reagin"  in  the  blood  or  spinal  fluid  or 

^  A  recent  paper  by  Klauder  on  Sj'philis  and  Trauma  (Jour.  Am.  Med.  Assn., 
1922,  78,  1029)  is  very  instructive  in  this  connection  and  answers  this  question 
affirmatively. 
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to  technical  errors.  The  mere  fact  that  a  person  is  known  to  have 
contracted  syphihs  does  not  necessarily  mean  that  the  "reagin"  is 
present  in  detectable  amounts.  There  must  be  a  certain  degree 
of  spirochetic  activity  and  doubtless  numbers  of  spirochetes,  their 
\irulence  and  location  in  the  bofly  are  important  modifying  factors. 
Warthin  has  shown  that  spirochetes  may  exist  in  the  tissues  with 
l)ractically  no  inflammatory  reaction  and  under  these  conditions 
''reagin"  production  must  be  very  slight. 

Therefore  the  technic  of  the  complement  fixation  reaction  in 
syphilis  should  be  as  sensitive  as  is  yossihJc  with  specificity.  Every 
serologist  knows  that  the  test  may  be  rendered  so  delicate  as  to 
incur  the  risk  of  non-specific  reactions,  but  the  harmfulness  of  these 
is  so  apparent  that  they  are  not  included  in  the  present  discussion. 
Whether  or  not  cases  of  latent  syphilis  unexpectedly  detected  by 
the  complement  fixation  reaction  are  subjects  for  mild,  mcxlerate 
or  intensive  treatment  is  likewise  aside  from  the  present  discussion. 
There  ought  to  be,  however,  no  difference  of  opinion  of  the  desir- 
ability of  having  a  complement  fixation  test  as  sensitive  as  is 
possible  with  practical  specificity  in  order  to  avoid  falsely  negative 
reactions  and  especially  when  the  test  is  employed  as  a  guide  to 
treatment  to  avoid  the  regrettable  error  of  undertreating  the  dis- 
ease. Even  under  these  conditions  we  will  continue  to  secure 
falsely  negative  reactions  for  the  very  good  biological  reason  that 
where  "reagin"  is  practically  absent  from  the  serum  and  spinal 
fluid  it  cannot  be  detected  in  the  test  tube.  In  connection  with 
this  subject  of  biologically  falsely  negative  Wassermann  reactions 
it  is  worthy  of  remembering  that  while  "  reagin  "  may  not  be  present 
in  detectable  amounts  in  the  blood,  sufficient  may  be  present  in 
the  spinal  fluid  for  yielding  positive  reactions.  The  reason  is 
unknown.  It  may  be  that  in  these  cases  the  spirochetes  are  mainly 
located  in  the  tissues  of  the  brain  and  spinal  cord  and  that  the 
"reagin"  produced  by  these  tissues  finds  its  way  into  the  spinal 
fluid  where  it  may  be  detected  in  smaller  amounts  than  is  possible 
in  the  serum  because  five  to  ten  times  more  spinal  fluid  may 
be  employed  in  the  Wassermann  test  than  is  permissible  with 
serum.  I  believe  this  to  be  the  principal  reason,  but  in  addition 
it  may  be  that  some  of  the  "reagin"  is  filtered  out  of  the  spinal 
fluid  during  its  reabsorption  into  the  lymphatic  and  vascular 
systems. 

Studies  in  the  Standardization  of  TecJhnic.  During  the  past  six 
years  my  colleagues  and  myself-  have  been  actively  interested  and 
engaged  in  a  series  of  investigations  aiming  to  study  every  phase 
of  comj)lement  fixation  in  syphilis  for  the  purj^ose  of  building  up 
a  test  })ossessing  a  maxinunn  degree  of  sensitiveness  with  the 
mininumi  possibility  for  yielding  non-specific  reactions.     I  realized 

2  Sorics  of  thirty-two  papers  Ijeiug  imblishcd  in  the  Am.  Jour  8yph.,  beginning 
I'Jl'J,  3,  1. 
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that  the  task  was  big  before  a  start  was  made,  but  did  not  conceive 
that  it  would  require  the  very  large  amount  of  work  that  has  been 
done.  As  our  investigations  proceeded  it  liecame  evident  that 
every  detail,  regardless  of  how  trivial  it  may  at  first  appear,  was 
worthy  of  careful  study.  ^ly  associates  and  myself  ha\e  striven 
always  to  conduct  the  work  without  preconceived  ideas  and  with- 
out bias.  It  can  scarcely  be  hoped  or  expected  that  we  have  escai)ed 
technical  errors  and  erroneous  conclusions,  but  we  have  faithfully 
described  what  we  have  done  and  what  we  ha\e  observed.  These 
investigations  have  finally  enabled  us  to  build  up  a  new  comple- 
ment fixation  test  for  syphilis  which  I  hope  others  will  find  as  satis- 
factory as  ourselves  and  that  clinicians  and  serologists  will  at  least 
consent  to  give  it  a  fair  trial  alongside  of  their  own  technic. 

Standardization  of  the  complement  fixation  reaction  has  been 
discussed  and  if  accomplished  may  yield  certain  advantages. 
For  example,  it  would  enable  a  closer  analysis  and  evaluation  of 
different  kinds  and  methods  of  treatment  and  greatly  increase  the 
confidence  of  the  medical  profession  as  a  whole  in  the  test  as  an 
aid  in  the  diagnosis  of  syphilis. 

Doubtless  many  physicians  have  had  the  unhappy  experience 
of  securing  varying  reports  on  the  Wassermann  reaction  with 
portions  of  the  same  blood  sent  to  different  laboratories.  This  is 
regrettable  but  not  altogether  unexpected,  when  one  remembers 
the  great  influence  of  technic  upon  the  reactions  and  the  numerous 
modifications  being  practised.  Standardization  of  technic  wouhl 
aim  to  correct  this  situation,  but  it  is  easy  to  fall  into  the  error  of 
making  the  "remedy  worse  than  the  disease."  For  example,  if 
it  were  desired  to  simply  unify  the  results  insofar  as  positive  or 
negative  reactions  were  concerned,  a  simple  modification  of  the 
original  Wassermann  reaction  could  be  made  to  fulfill  the  require- 
ment. In  other  words  by  adopting  a  technic  capable  of  detecting 
only  relatively  large  amounts  of  "reagin"  the  weakly  positive  or 
doubtful  cases  which  constitute  those  giving  varying  results  would 
be  weeded  out  by  giving  negative  reactions.  Only  gross  technical 
errors  would  interfere  with  uniform  results  under  these  conditions, 
but  is  such  a  reaction  worth  while?  Are  not  the  truly  syphilitic 
cases  in  the  latent  stages  worthy  of  detection  even  though  antiluetic 
treatment  may  not  be  given?  Should  not  a  reasonable  attempt 
be  made  to  make  treatment  as  thorough  as  possible?  When 
treatment  is  being  guided  by  the  complement  fixation  reaction, 
should  not  the  test  be  made  as  sensitive  as  is  possible  with  practical 
specificity  in  order  that  a  truly  positive  reaction  may  be  the  last 
symptom  to  disappear  and  the  first  to  return  if  complete  steriliza- 
tion has  not  been  accomplished? 

I  have  not  called  our  new  test  a  standardized  test  because  it 
must  earn  that  designation  by  common  consent.  But  experience 
with  it  has  been  favorable,  and  I  am  hoping  that  it  may,  at  least. 
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prove  a  starting-point  toward  the  adoption  of  a  standardized  technic. 
A  new  antigen  and  many  technical  improvements  have  been 
inchided  to  give  the  technic  five  qnahfications  as  follows:  (1)  As 
high  degree  of  sensitiveness  as  is  permissible  with  practical  specifi- 
city; (2)  technical  accnracy  and  uniformity  in  results  insofar  at 
least  as  positive  or  negative  reactions  are  concerned.  Slight 
variation  in  the  degree  of  positiveness  will  occur,  but  these  do  no 
harm  as  long  as  the  i)rimary  question  of  whether  a  serum  does  or 
does  not  yield  a  positive  or  negative  reaction  is  answered;  (3)  to 
yield  a  truly  (quantitative  reaction  in  order  to  give  an  index  of 
spirochetic  activity  and  the  influence  of  treatment;  (4)  to  be  techni- 
cally simple  in  order  to  reduce  the  minimum  of  error,  and  (5)  eco- 
nomical of  time  and  materials  insofar  as  this  is  consistent  with  the 
best  Avork.  Simplicity  is  but  a  relative  term;  for  the  inexperienced 
any  technic  is  apt  to  be  complicated,  but  for  the  experienced  my 
new  test  is  simple.  It  is  not  a  short-cut  method  and  has  never 
aimed  to  be,  because  too  many  sources  of  error  require  attention 
and  correction  to  fulfil  the  primary  aim  of  sensitiveness  and 
specificity. 

The  new  complement  fixation  test  for  syphilis  has  aimed  to 
meet  these  requirements  as  follows,  a  fuller  discussion  and  all 
technical  details  being  given  elsewhere:^ 

I.    The  requirement  of  sensiiiv-cness  by   the  following  pro- 
cedures : 
(fl)  By  using  a  highly  sensitive  antigen. 
(/;)  By  using  relatively  large  amounts  of  antigen. 
(c)   By  using  relatively  large  amounts  of  serum  and 

spinal  fl,uid. 
(r/)  By  heating  sera  for  only  fifteen  minutes  at  ob°  C. 

instead  of  for  thirty  minutes. 
{e)   By  using  a  mixture  of  guinea-pig  complements  pre- 
pared in  a  manner  tending  to  increase  sensitive- 
ness to  fixation. 
(/)   By  mixing  serum  and  antigen  for  a  brief  period 

before  the  addition  of  complement. 
{(j)  By  using  a  primary  incubation  of  fifteen  to  eighteen 
hours  in  a  refrigerator  at  6°  to  8°  C.  plus  ten 
minutes  in  a  water-bath. 
{h)  By  close  adjustment  of  the  hemolytic  system. 
(?')    By  using  an  antisheep  or  antiox  hemolytic  system, 
although    the    test    can    be   conducted    with    an 
aniihuman  system. 
(j)    By  reading  the  reactions  within  three  hours  after 
the  conclusion  of  the  secondary  incubation. 

3  Koliner,  J.  A.:     Am.  Jour.  Sypli.,  1922,  6,  82. 
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II.   The  require )»e>d  of  practicfil  sjx'cijicitii  Inj: 

(a)  Close  adjustiiieut  of  the  hemoJytic  system  to  a 
primary  incubation  of  fifteen  to  eighteen  hours 
at  6°  to  8°  C. 

(6)  Careful  titration  of  antigen  under  conditions  render- 
ing the  dose  employed  suitable  for  this  kind  of 
primary  incubation. 

(f)   Including  numerous  and  adequate  controls. 
III.   Tfie  requireinent  of  technical  accuracy  and  vniforiniiji  in 
results  by: 

(a)  Adopting  the   principle    that    pipetting   relatively 

large  amounts  of  fiuid  (0.2  to  1  cc)  tends  to  greater 
accuracy  than  measuring  smaller  amounts  (less 
than  0.2  cc), 

(b)  Using  a  total  volume  of  3  cc  with  sufficient  cor- 

puscles and  test-tubes  of  suitable  size  to  yield 
clear,  sharp,  and  easily  read  reactions. 

(c)  By  using  a  reading  scale  prepared  each  time  the 

tests  are  conducted  and  with  the  same  reagents. 
IV,  The  requirement  of  a  true  quantitative  reaction,  so  important 
in  connection  with  the  use  of  the  complement  fixation 
test  as  a  guide  and  control  in  treatment,  has  been  met 
by  working  out  a  series  of  five  dilutions  of  patient's 
serum  and  spinal  fluid  which  may  be  set  up  rapidly  and 
accurately, 
V.   The  requirement  of  simplicity  has  been   met  insofar  as 
experienced   serologists   are   concerned.     Simplicity   is 
but  a  relative  term,  inasmuch  as  the  simplest  technic 
is  a  complicated  problem  for  the  inexperienced  and 
insufficiently  trained  worker,  whereas  a  more  complicated 
technic  is  perfectly  simple  to  the  experienced  serologist. 
I  am  quite  sure  that  my  new  test  can  be  satisfactorily 
conducted  by  any  person  possessing  a  working  knowledge 
of  the  technic  of  complement  fixation. 
VT.    The   requiremettt   of  economy   has   been   met   insofar   as 
materials  are  concerned;  in  regard  to  time  the  new  test 
is  not  a  short-cut  method  and  is  not  shorter  than  other 
methods  in  general  use. 
A  few  lines  may  be  added  on  the  subject  of  uniformity  in  results : 
It  must  be  emphasized  that  the  anticomplementary  activity  of 
serum  or  spinal  fluid  is  very  important  in  relation  to  reactions,  and 
for  this  reason  tests  conducted  with  portions  of  the  same  specimen 
of  blood  in  different  cities  cannot  be  expected  to  yield  absolutely 
similar  results,  nor  even  in  the  same  city,  if  serologists  vary  in 
their  methods  of  preserving  blood  until  the  tests  are  conducted. 
Two  or  more  serologists  working  in  the  same  or  different  labor- 
atories testing  portions  of  a  sample  of  blood  or  spinal  fluid  from 


328  reid:  production  of  heart  murmurs 

one  person  should  agree  at  least  upon  the  question  of  positive 
or  negative  reactions;  in  my  experience  most  variation  occurs 
with  sera  yielding  weakly  positive  or  borderline  reactions.  Slight 
discrepancies  in  the  reports  on  the  degree  of  complement  fixation 
must  be  expected,  inasmuch  as  the  personal  equation  plays  an 
important  part  in  reading  the  degree  of  hemolysis,  as  it  does  in 
matching  colors  in  other  lines  of  work.  Slight  discrepancies  of 
this  kind  do  no  harm  as  long  as  the  primary  and  fundamental 
question  of  whether  a  serum  does  or  does  not  yield  a  positive  or 
negative  reaction  is  untouched,  and  particularly  with  sera  yielding 
borderline  results. 

Is  Standardization  Advisable  and  Possible?  Standardization  is 
desirable  if  these  aims  are  served  and  satisfied:  The  first  purpose 
should  be  to  secure  as  good  a  technic  as  is  possible  to  evolve  in  the 
light  of  our  present  knowledge.  Mere  unification  of  results  in 
Wassermann  tests  in  different  laboratories  means  little  or  nothing 
unless  the  test  is  technically  correct  and  as  sensitive  as  is  possible 
with  practical  specificity.  Even  under  these  conditions  individual 
variation  in  the  scientific  attainments  and  accuracy  of  different 
serologists  will  ever  be  modifying  factors,  if  the  test  aims  to  be 
a  sensitive  one;  but  I  believe  standardization  is  possible  under 
these  conditions,  and  my  own  efforts  have  been  and  will  continue 
to  be  dedicated  to  that  end. 


THE  PRODUCTION  OF  HEART  MURMURS.* 
By  William  D.  Reid,  M.D., 

BOSTON,    MASS. 

The  detection  and  study  of  murmurs  if  present  form  perhaps 
the  most  important  feature  of  cardiac  auscultation.  That  not  all 
murmurs  indicate  disease  of  the  heart  has  long  been  recognized, 
but  it  is  often  difficult  to  decide  as  to  the  interpretation  to  be 
placed  on  a  given  murmur.  The  recent  emphasis  laid  on  the  relative 
unimportance  of  a  systolic  murmur  heard  over  the  cardiac  apex 
has  given  the  matter  a  renewed  interest.  To  interpret  correctly 
heart  murmurs  an  understanding  of  the  chief  facts  pertaining  to 
the  production  of  murmurs  would  seem  to  be  essential.  It  is  the 
purpose  of  this  paper,  therefore,  to  discuss  in  part  the  literature 
on  the  su})ject  and  then  to  present  the  results  of  a  few  simple 
experiments  and  clinico-pathologic  observations. 

Literature.  Laennec/  the  father  of  auscultation,  explained  inur- 
nmrs  as  due  to  a  spasmodic  contraction  of  the  heart  or  arteries. 

*  Read  in  part  before  the  Harvard  Medical  School  Research  ('lub,  February  24, 
1922. 

>  Trait/;  do  raiiscviltatioii  nicdiatc,  1S20,  2,  441. 
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His  main  proof  of  this  conception  was  that  postmortem  examination 
failed  to  disclose  any  constant  findinj^s  and  that  often  ihv  heart 
was  fonnd  to  be  strncturally  normal.  That  spasm  could  not  l)e 
the  cause  of  lieart  nuu*mnrs  was  clearly  shown  hy  Corrigan,  the 
Dublin  physician  whose  name  is  still  linked  with  the  collapsin<:;  or 
water-hammer  pulse  of  aortic  regurgitation.  Corrigan  subjected 
the  matter  to  experiment,  using  a  length  of  small  intestine  attached 
to  a  water  pipe  from  which  a  stream  of  water  was  allowed  to  ]:»ass 
through  the  piece  of  bowel.  As  a  result  of  his  observations  he 
attributed  the  causation  of  murmurs  to  the  formation  of  a  jet. 
Thus  he  wrote:  "When  an  artery  is  pressed  upon  .  .  .  the 
action  of  blood  in  the  artery  immediately  beyond  the  constricted 
part  (looking  from  the  heart)  is  no  longer  as  before.  A  small  stream 
is  now  rushing  from  a  narrow  orifice  into  a  wider  tube  and  con- 
tinuing its  way  through  the  surrounding  fluid.""-  And  in  a  later 
paper  appeared  his  conception  of  the  action  of  this  jet  as  follows: 
.  its  particles  tending  to  leave  vacuums  between  them 
throw  the  sides  of  the  tube  into  vibration,  which  can  be  very  dis- 
tinctly felt  by  the  finger  and  which  gives  to  the  ear  the  peculiar 
sound  bruit  dr  souffiet  and  to  the  to\iQ\\  fremmissemeni ^-^ 

Corrigan 's  ideas  were  the  subject  of  much  controversy,  anrl  it 
was  not  until  iSoS  that  Chauveau,  of  Lyons,  placed  the  question 
of  murmurs  on  a  sound  basis.  This  French  physiologist  and  veteri- 
narian carried  out  a  large  series  of  observations,  mostly  on  horses, 
in  which  a  considerable  length  of  the  carotid  artery  or  jugular 
vein  was  easily  exposed  by  surgical  means  and  subjected  to  experi- 
ment. Chauveau's  work  was  so  carefully  done,  anrl  so  many  of 
his  conclusions  appear  correct  even  today,  that  it  seems  worth  while 
to  repeat  the  latter  here.  The  details  of  the  experiments  on  which 
he  based  his  statements  may.  for  the  most,  part  be  omitted,  as  to 
include  them  would  unduly  lengthen  this  paper.  The  observations 
of  this  clear-headed  scientist^  are,  then: 

1.  Vascular  murmurs  do  not  depend  directly  upon  the  quantity 
or  the  quality  of  the  blood  which  is  circulating  in  the  vessels. 

2.  The  asperities  which  roughen  the  internal  surface  of  the  circu- 
latory tubes,  vvithout  modifying  the  caliber  of  the  latter,  cannot  be 
a  cause  of  a  murmur. 

8.  When  a  dilatation  exists  in  the  course  of  a  vessel,  the  blood,  on 
arriving  at  this  dilated  part  may  produce  a  murmur. 

4.  Narrowing  of  the  vessels  may  cause  a  murmur,  but  the  latter 
is  not  due  to  the  entry  of  the  bloofl  into  the  narrowed  part  or 
through  it.     .     .     .     The  murmur  occurs  just  beyond. 

5.  A  dilatation  is  necessary,  but  also  {a)  sufficient  dilatation  and 
(/;)  a  certain  force  to  the  blood  stream. 

«  Corrigan,  D.  J.:     Lancet,  1828,  2,  4. 

3  Corrigan,  D.  J.:     Edin.  Med.  and  Surg.  Jour.,  1832,  37,  22.5. 
*  Chauveau,  M.  A.:      Gaz.  med.  de  Paris,  3me  Serie,  1858,  13,  247.       The  trans- 
lation adheres  to  the  author's  words  as  far  as  is  consistent  with  good  English. 
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(j.  Altliou<:;li  it  is  true  that  there  is  necessary  a  certain  difference 
in  diameter  l)etween  tlie  dilatation  where  tiie  murmur  takes  place 
and  the  narrowing-,  real  or  relative,  which  precedes  this,  so  that  the 
murmur  is  manifest,  it  does  not  follow  that  the  more  pronounced 
the  difi'erence  the  greater  the  intensity  of  the  sound  produced. 
When  the  entrance  to  the  dilated  part  becomes  very  small  and 
permits  the  passage  of  only  a  very  small  thread  of  blood,  the  mur- 
mur though  remaining  distinct,  rough  even,  loses  much  of  its 
intensity,  the  more  so  as  the  thread  of  blood  is  the  less  voluminous. 
It  is  when  the  blood  arrives  as  a  large  wave  in  a  large  cavit\  that  one 
is  more  likely  to  observe  a  strong  murmur. 

7.  The  pressure  must  l)e  at  least  one-quarter  of  that  in  the  left 
ventricle  (in  the  horse  5  cm.  column  of  mercury).  If  this  pressure 
is  increased  the  intensity  of  the  murmur  increases  proportionately. 

8.  The  murmur  is  propagated  along  the  vessel  beyond  and  on 
the  near  side  of  the  point  of  production  (farther  if  more  intense) 
but  always  farther  w^ith  the  blood  stream.  On  the  near  side  it 
has  the  sound  of  a  file  cutting  on  iron,  and  beyond,  with  the  stream, 
that  of  the  rasp  of  wood  being  sawn. 

9.  Like  all  possible  sounds  the  immediate  cause  of  murmurs  are 
molecular  vibrations. 

10.  In  anemia  the  lessening  of  the  number  of  cells  is  accompanied 
by  a  lessening  of  the  blood  volume.  This  diminution,  while  lower- 
ing the  pressure  exerted  during  diastole  on  the  semilunar  valves, 
greatly  increases  the  force  of  the  impulsion  which  animates  the 
blood  when  it  is  driven  into  the  arterial  system.  This  force  of 
impulsion  is  further  increased,  often,  by  the  greater  energy  which 
the  heart-beats  acquire  in  anemia. 

11.  The  essential  stethoscopic  sign  of  anemia  is  a  cardiac  murmur 
synclironous  with  ventricular  systole. 

12.  Anemia  does  not  cause  arterial  murmurs,  but  one  can  pro- 
duce them  by  pressure,  perhaps,  a  litiie  easier  than  in  healthy 
adults. 

13.  In  anemia  murmurs  may  be  heard  in  the  veins  of  the  neck, 
as  here  only  does  one  find  the  conditions  which  cause  a  veincfluide,^ 
the  cause  of  a  mm-mur. 

It  will  be  noted  that  Chauveau  is  quoted  as  asserting  that  "the 
asperities  which  roughen  the  internal  sm'face  of  the  circulatory 
tubes,  without  modifying  the  caliber  of  the  latter,  cannot  be  a 
cause  of  a  murmm\"  This  is  a  contradiction  of  the  observation 
of  Theodor  Weber,''  who,  in  1854,  reported  that  roughness  of  the 
internal  surface  of  the  vessel  caused  a  murmur. 

About  ten  years  later,  in  1868,  appeared  an  important  monograph 

^'  This  term,  originating  in  the  French,  is  now  freely  used  by  English  writers. 
Perhaps  the  word  jet  is  a  good  translation. 

*  De  Causis  Strepituum  in  Vasis  Sanguiferis,  Leipzig,  1854,  p.  8. 
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by  Bergeoii'^  on  the  production  of  murmurs.  This  author  accepts 
the  principles  estabhshed  by  his  predecessor,  Cliauveau,  to  Avhom 
he  courteously  gives  full  credit,  and  adds  some  further  points.  Of 
these  there  are  two  which  take  preeminence. 

1.  The  veine  flvidc  is  a  secondary  phenomenon,  just  as  are  the 
rings  in  a  mill  pond  into  which  a  stone  has  been  dropped.  The 
phenomena  of  compression  and  reaction,  which  take  place  as  a 
fluid  imder  pressure  passes  by  a  spot  where  there  is  a  sudden  change 
in  the  caliber  of  the  ^■essel,  constitute  the  primary  disturbance  or 
shock  {Vehranlement).  Perhaps  this  will  be  a  little  clearer  if  I 
quote  a  few  sentences:  "As  all  the  molecules  cannot  pass  the 
constriction  at  the  same  time,  some  will  be  crowded  back  and 
compressed.  These  latter,  as  a  result,  acciuire  a  greater  tension  and 
in  their  turn  go  out,  at  the  same  time  compressing  and  crowding 
back  others,  etc.  From  this  results  a  series  of  alternating  motions 
of  equal  intervals  and  in  close  succession."^  This  is  Bergeon's 
explanation  of  the  ^•ibrations  in  the  veine  flulde,  and  it  is  these 
vibrations,  he  asserts,  which  produce  the  murmur. 

2.  The  phenomena  of  compression  and  reaction  also  occur  when 
there  exists  a  cul-de-sac  against  the  current  and  the  murmur  occur- 
ring under  this  condition  is  propagated  up  stream.  Bergeon  finds 
the  occurrence  of  the  cul-de-sac  analogous  to  the  bevel  which  is 
foimd  in  the  mouthpiece  of  a  flute. 

Some  lesser  points  concerning  the  production  of  miu'mm's  are 
described  by  the  same  author.  Thus  the  murmur  was  unaffected 
by  the  composition  of  the  narrow  area.  Tests  were  made  with 
copper,  glass,  porcelain,  gutta-percha  and  rul)ber.  Also  the  thick- 
ness of  the  wall  at  the  constricted  area  was  without  influence.  As 
regards  the  viscosity  of  the  fluid  flowing  through  the  tubes,  Bergeon 
agreed  with  Potain^  that  it  modifies  the  murmur  by  its  eft'ect  on 
the  speed  of  the  current ;  l)ut  he  also  satisfied  himself  l)y  experiment 
that  it  influences  the  manner  of  vibration  of  the  liquid.  A  musical 
quality  of  the  murmur  was  found  to  result  from  impinging  of  a  thin 
piece  of  membrane  in  the  trajectory  of  the  veine  fluide.  Bergeon 
quotes  instances  in  which  postmortem  examination  had  disclosed 
some  fibrous  pathological  formation^"  which  had  so  influenced  the 
character  of  the  murmm-.  The  jet,  or  veirie  fluide,  it  is  to  be 
remembered,  had  already  been  produced  by  a  sudden  narrowing  of 
the  lumen  of  the  vascular  tube.  Murmurs  are  modified  in  trans- 
mission at  times.  Thus  a  metallic  quality  has  been  found  to  be 
associated  with  the  resonating  efl'ect  of  some  cavity,  as  the  stomach 
distended  by  gas,  a  suitably  located  cavity  in  the  lung,  and  in 
pneumothorax. 

'  Des  causes  et  dii  mechanism  du  bruit  de  souffle,  Adiien  Delahayo,  Libraire- 
Editeur,  Paris,  1868. 

8  Idem,  p.  79. 

9  Compt.  rend,  dc  la  Gazette  d.  hop.,  May  28,  1867,  p.  252. 
'"  Not  mere  roughening. 
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The  conditions  attending  the  presence  of  murmurs  are  again 
considered  in  1881  by  the  French  physiok>gist  Marey.  In  a  rather 
tiresome  chapter^^  this  author  advances  the  theory  that  a  sudden 
change  in  the  blood-pressure  is  the  essential  condition  in  the  pro- 
duction of  a  murmur.  Of  course  that  is  just  wliat  occurs,  accord- 
ing to  physical  laws,^  on  either  side  of  a  narrowing  sufficient  to 
cause  some  obstruction  to  the  passage  of  the  blood  stream.  A 
little  thought  makes  it  exident  that  Marey's  experiment  in  raising 
and  lowering  the  pressure  in  a  tube  just  beyond  a  constricted  area 
may  more  properly  be  considered  as  merely  influencing  the  speed 
of  the  How  past  the  narrowing.  It  seems  like  i)utting  the  cart 
before  the  horse  to  attribute  to  the  alteration  in  the  blood-pressure 
on  either  side  of  a  narrow^ing  of  the  lumen  the  primary  cause  of  a 
murmur.  IMarey,  with  his  attention  centered  on  alterations  in 
blood-pressure  as  the  real  cause  of  murmurs,  helps  us,  however, 
by  ])ointing  out  that  where  the  arterial  tension  is  lowered  by  periph- 
eral dilatation  (relaxation  of  the  arterioles)  the  occurrence  of 
murmurs  is  favored.  Fever  is  cited  as  an  example.  Perhaps  this 
is  one  of  the  factors  influencing  the  frequent  occurrence  at  the 
aortic  area  of  a  systolic  murmur  along  with  the  diastolic  in  those 
cases  of  aortic  regurgitation  in  which  there  is  a  well-marked  Corri- 
gan  pulse  (a  lowering  of  the  diastolic  pressure  is  characteristic). 

Davison  calls  attention  to  the  sound  produced  if  the  vein e  fluid c 
strikes  the  surface  of  the  l)loodvessel.  He  writes:  "When  a  mem- 
brane enclosing  a  liquid  receives  on  its  internal  siu'face  a  stream 
which  impinges  on  it,  at  any  angle  whatever,  it  will  l)e  thrown 
into  sonorous  vibrations,  these  vibrations  giving  rise  to  a  sound 
when  the  stream  impinges  with  rapidity  and  force,  the  pitch  of 
which  sound  will  depend  upon  the  nlative  thinness  of  the  membrane 
(the  thinner  the  membrane  the  higher  the  pitch)  and  the  intensity 
will  depend  upon  the  force  of  the  stream,  the  vibrations  giving  rise 
to  a  soft  blowing  murmur  when  the  stream  impinges  with  little 
rapidity  and  force,  and  to  a  rough  miu-mur  when  the  rapidity  and 
force  are  increased."'-  This,  of  course,  is  but  an  enlargement  of 
certain  observations  previously  made  by  Bergeon.  It  may  be  of 
help  in  explaining  the  greater  transmission  of  murmurs  with  the 
course  of  the  blood  stream. 

Geigel,''^  in  1893,  concluded  that  nuu-murs  are  due  solely  to 
lateral  vibrations  of  the  vessel  walls  and  sometimes  of  the  valves. 
He  admitted,  however,  that  eddies,  etc.,  occur  at  such  places  where 
murmurs  are  present;  Heynsius  made  them  visible  by  mixing 
powdered  amber  with  the  fluid.  Geigel  approved  Weber's  apt 
comparison  of  the  blood  with  the  bow  of  the  violin  and  the  vessel 
wall  with  the  string. 

"   Marcy,  E.  J.:     Lc  ("iniilatiou  du  saiiK,  Paris,  ISSl,  p.  G47. 
1^   Davison,  J.  T.  R.;     Lancet,  189.5,  1,  1,J'J7. 
iJ  8.  Virchow.  Arch.,  Ib'Jo,  140,  385. 
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Henri  Soulier,'^  of  Lyons,  believes  in  the  wine  jluidc  but  would 
add  tlie  murmur  of  the  soHd  bodies  {souffles  solid ieiis),  or,  in  other 
words,  tlie  murmur  produced  l)y  the  vibration  of  the  valve  involved. 
Soulier  writes  of  the  murmur  down  stream  and  up  stream  from  the 
site  of  the  narrowing,  but  these  were  both  mentioned  by  Chauveau 
and  Bergeon,  while  the  latter  described  conditions  (the  cul-de-sac 
up  stream)  in  which  the  murmur  would  both  originate  and  be 
propagated  up  stream.  Soldier  points  out  that  in  mitral  insuffi- 
ciency the  murmur  heard  in  the  back  (especially  if  the  transmission 
of  that  at  the  apex  ceases  in  the  axilla)  may  well  be  the  murmur 
travelling  down  stream,  /.  e.,  transmitted  from  the  left  auricle. 

The  explanation  of  the  apex  being  the  point  of  maximum  audi- 
bility of  the  systolic  murmur  occurring  in  regurgitation  through 
the  mitral  valve  is  commonly  accepted, as  due  to  the  fact  that  the 
apex  is  the  part  of  the  left  ventricle  which  most  closely  approaches 
the  chest  wall.  But,  as  Graham  Steele  points  out,  "  the  incompetent 
valves  project  backward  into  the  blood  stream,  exactly  like  the 
lip  or  rim  employed  by  Bergeon. "^^  Thus  the  cul-de-sac  against 
the  stream  exists  (in  addition  to  the  narrowing  through  which  the 
blood  passes  back  to  the  left  auricle)  and  if  Bergeon's  conclusions 
are  sound  there  should  be  a  murmur  here  and  its  transmission  is 
up  stream. 

Thayer  and  MacCallum,  in  1907,  published  an  excellent  paper"' 
on  the  experimental  production  of  murmurs  in  dogs.  Their  work 
and  that  of  others  demonstrate  the  ease  with  which  murmurs  may 
be  produced  artificially  in  animals. 

Experimental.  In  the  hope  of  obtaining  a  better  understanding 
of  the  nature  of  murmurs  detected  in  the  physical  examination 
of  the  patient,  I  have  made  some  study  of  the  murmurs  which  may 
be  produced  in  rul)ber  tubes  through  which  a  stream  of  water  is 
passing.  At  first  the  work  was  done  alone  and  consisted  largely 
in  the  repetition  of  some  of  the  simpler  experiments  of  Gannet, 
Austin  Flint  and  others,  but  finally  realizing  my  ignorance  of 
physics  and  the  close  connection  of  the  latter  with  the  problem 
of  heart  murmurs.  I  went  to  Prof.  E.  L.  Chaft'ee,  of  Harvard 
University,  for  advice.  Prof.  Chaffee  not  only  answered  my 
cjuestions  but  insisted  on  making  some  apparatus  which  enabled 
me  to  conduct  experiments  of  greater  reliability.  It  seems  sufficient 
to  merely  summarize  some  of  the  tests  and  the  results: 

Rubber  tubes,  of  pure  rubber  and  of  the  caliber  of  13  mm.  and 
7  mm.  respectively,  were  connected  with  a  number  of  appliances 
made  of  brass  and  representing  various  alterations  in  the  caliber 
and  contour  of  the  vessel  wall.  The  tube  was  auscultated  above  and 
below  the  appliance  for  the  presence  of  a  murmur  as  the  water 

1^  Lyon  mecL,  1899,  91,  289. 

"  Med.  Chronicle,  Manchester,  1888,  8,  105. 

>6  Thaver,  W.  S.,  and  MacCallum,  W.  G. :     Am.  Jour.  Med.  Sci.,  1907,  133.  2.-^0. 
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flowed  through  it.  The  fitting  of  the  stethoscope  with  a  short 
piece  of  riihl)er  tubing,  which  had  been  burned  to  fit  the  curve  of 
the  tube  through  which  the  water  was  flowing,  enabled  one  to 
auscult  accurately  without  causing  a  stenosis  by  pressure  of  the 
end  of  the  stethoscope  in  the  eft"ort  to  make  an  air-tight  contact. 
When  the  rubber  tube  is  compressed  with  the  fingers  a  murmur  is 
readily  produced.  This  is  loudest  just  below  the  compressed  area 
and  is  transmitted  farther  with  the  current  than  against.  It  \-aries 
in  intensity  with  the  velocity  of  the  stream  and  the  amount  of  the 
stenosis,  but  if  the  narrowing  is  progressively  increased  there  is  a 
point  beyond  which  the  maximmn  murmur  is  no  longer  audible. 
The  accompanying  diagrams  (Diagram  1)  show  some  of  the  condi- 
tions tested. 
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Diagram  I. — Cross-section  of  some  of  tlic  conditions  tested.  The  arrows  indicate 
the  direction  of  flow.  +  +  equals  a  good  murmur.  +  is  for  a  less  intense  murmur, 
O  is  used  to  signify  an  absence  of  murmur. 

Figs.  1,  2  and  3  represent  conditions  favorable  for  the  formation  of 
a  veinefl'uide  or  jet,  and  readily  produced  a  murmur.  Figs.  4  and 
5  are  exam])les  of  the  cul-de-sac  against  the  current,  whose  impor- 
tance was  em))hasized  by  Bergeon.  In  the  condition  indicated  by 
Fig.  5  there  is  merely  a  sharp  lip  where  the  rubber  tube  was  passed 
over  the  end  of  a  glass  tube;  there  resulted  a  sharply  localized 
murmur.  In  Fig.  0  there  was  essentially  no  murmur.  The  mur- 
nuu-  was  distinctly  louder  when  associated  with  a  condition  which 
produces  a  vehir  Jliiide,  as  in  Figs.  1,  2  and  3,  and  was  heard  better 
and  transmitted  farther  down  stream.     The  audibilitv  and  trans- 
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mission  of  the  murmur  in  Figs.  4  and  5  Avas  greater  up  stream.  In 
all  cases,  as  noted  in  the  experiment  of  digital  compression  of  the 
tube,  a  certain  degree  of  \'elocity  of  the  fluid  was  necessary  and, 
within  limits,  the  intensity  of  the  murmur  was  proportional  to  the 
velocity  of  the  circulating  fluid. 

Contrary  to  the  observation  of  Bergeon  it  was  found  that  the 
character  of  the  murmur  was  influenced  by  the  composition  of  the 
wall  at  the  point  where  the  murmur  was  produced.  Thus  there 
was  a  mm-mm-  where  the  stream  of  water  from  the  faucet  entered 
the  rubber  tube  and  the  pitch  of  this  became  progressively  higher 
as  the  auscultation  was  carried  back  to  the  faucet.  In  another 
instance  the  brass  tube  was  connected  to  a  glass  tube  with  almost 
complete  exclusion  of  the  usual  rubber  tubing,  and  it  was  found 
that  the  murmur  was  weaker  and  of  a  different  pitch. 

The  rubber  tube  was  opened  and  for  a  distance  of  about  two 
inches  fine  sand  was  stuck  to  its  inner  aspect  by  rubber  cement. 
The  slit  in  the  vessel  wall  was  then  closed  by  rubber  cement.  When 
the  water  was  turned  on  no  murmur  could  be  auscultated  save  one 
of  very  faint  character  when  the  stream  was  flowing  at  a  high 
velocity.  The  tube  was  reopened  and  it  was  proved  that  the  sand 
had  not  been  washed  away.  In  another  experiment  bits  of  the  inner 
surface  of  the  tube  were  cut  out,  leaving  a  surface  definitely  rough- 
ened by  little  pits  with  sharp  edges  averaging  1  to  2  mm.  in  depth 
and  3  to  4  mm.  in  greatest  diameter.  Result:  no  murmur  could 
be  detected. 

It  was  found  that  when  much  sand  or  other  material  was  made 
adherent  to  the  inner  wall  of  the  tube  a  mm-mur  was  readily  pro- 
duced, but  it  is  ob\ious  that  this  was  not  a  satisfactory  test  of  the 
influence  of  roughness,  as  some  degree  of  stenosis  was  then  also 
present.  It  should  be  recalled  that  Chauveau  cautioned  against 
this  error. 

An  experiment  originally  performed  by  Richard  Geigel,  to  show 
the  origin  of  the  actual  sound  in  the  vessel  wall,  was  repeated.  A 
pail  (Diagram  II),  was  substituted  for  the  glass  beaker  used  by 
Geigel.  In  this  experiment  a  murmur  was  present  when  the  tube 
delivering  the  water  practically  impinged  upon  the  bottom  of  the 
pail.  A  faint  sound  was  detected  when  the  tube  was  withdrawn  so 
that  the  eddy  around  its  mouth  was  made  to  play  upon  the  bell  of 
the  stethoscope. 

Clinico-pathologic.  I  have  compared  the  clinical  records  and 
pathologic  findings  of  the  last  SO  autopsies,  all  in  1921,  at  the  Boston 
City  Hospital.  The  group  includes  only  cases  which  had  been  on 
one  of  the  medical  services,  as  there  alone  would  one  expect  a  careful 
record  of  the  auscultatory  findings.  It  is  admitted  that  the  records 
were  written  by  interns  who,  of  com-se,  vary  in  skill,  but  it  seems 
fair  to  believe  that  in  the  majority  of  instances  the  results  of  the 
physical  examination  were  confirmed  by  the  A'isiting  physician.     In 
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any  case  these  records  represent  examinations  of  at  least  equal 
skill  if  not  better  than  those  of  the  average  physician,  and  are 
confidently  believed  to  be  suitable  for  my  purpose. 


^Tnhc  deli i-r ring  initcr 
Diagram  II. 


The  comparison  is  limited  to  the  aortic  valve  at  which  the  con- 
ditions are  seemingh'  simpler.  In  5()  of  the  80  cases  the  valve  was 
normal  and  no  murmur  was  recorded.  In  G  instances  a  systolic 
murmur  was  present;  the  ])ostmortem  findings  were:  4  cases  of 
organic  stenosis,  a  fifth  in  which  a  much  enlarged  heart  was  asso- 
ciated with  hypertension  and  arteriosclerosis,  and  in  the  sixth  the 
\alve  was  normal  and  the  murmur  not  explained. 

In  the  18  cases  remaining  the  aortic  valve  was  disclosed  to  be 
definitely  roughened  from  various  sclerotic  changes,  in  most  of  which 
calcification  was  present,  and  yet  no  systolic  murmur  at  the  base 
was  recorded.  It  might  be  thought  that  in  some  of  these  cases  the 
presence  of  a  systolic  murmur  over  the  lower  precordia  miglit  have 
caused  one  at  the  base  to  be  overlooked.  On  this  point  it  was  found 
that  of  the  18  cases,  without  a  systolic  murmur  at  the  base  in  spite 
of  a  roughened  aortic  valve,  5  did  have  a  systolic  mm-mur  at  the 
apex;  in  3  of  these  organic  changes  of  the  mitral  valve  were  evident 
and  in  the  remaining  2  hone. 

In  brief  then,  of  23  cases  in  which  at  autopsy  the  aortic  valve 
found  to  be  definitely  roughened,  in  only  5  was  a  systolic  mm-mur 
detected  in  life.  In  these  latter  sufhcient  cause  other  than  roughness 
existed. 

Comment.  A  review  of  the  literature  pertaining  to  the  mechanism 
of  the  ])r()ductioii  of  vascular  murmurs  apj^ears  to  disclose  that  the 
most  common  and  effective  condition  giving  rise  to  a  nun'mur  is 
the  vcincjlvidr.     This  results  from  a  true  stenosis  of  the  vessel  or 
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an  abrupt  widening  of  its  lumen.  A  sufficient  de,ii;ree  of  })ressure 
and  velocity  of  blood  flow  are  necessary. 

The  second  condition  which  favors  the  j)r()duction  of  a  nuirnun'  is 
that  of  a  cul-de-sac  against  the  current,  as  described  by  Bergecjii. 
This  factor  is  operative  apparently  when  there  is  merely  a  shar}) 
edge  or  lip  opposed  to  the  stream.  It  would  seem  that  the  structure 
of  the  mitral  valve  is  such  that  a  cul-de-sac  against  the  stream  is 
often  present  in  addition  to  the  conditions  that  produce  a  veine 
fluide. 

There  is  a  lack  of  agreement  as  to  the  importance  of  roughening 
of  the  inner  aspect  of  the  vessel.  The  difference  of  opinion  is  prob- 
ably due  to  a  difference  in  the  experimental  procedure  used  to 
determine  the  effect  of  roughness.  Thus,  as  already  mentioned, 
Theodor  Weber's  experiment,  in  which  he  stuck  bits  of  cork  to  the 
inner  aspect  of  a  tube,  would  appear  unsound.  In  his  original 
report''  Weber  makes  no  statement  as  to  the  exact  size  of  the  small 
pieces  of  cork  or  of  the  amount  introduced;  in  fact  he  has  nothing 
to  say  as  to  what  precautions  he  took  to  avoid  introducing  some 
degree  of  stenosis.  The  details  of  this  observer's  experiment  are 
seldom  referred  to,  but,  if  I  am  correct,  his  conclusions  are  often 
quoted  and  have  exerted  much  influence  in  establishing  the  belief 
that  roughness  of  the  inner  aspect  of  a  vessel  is  an  adequate  cause 
for  the  production  of  a  murmur. 

Let  us  see  what  methods  Chauveau  used  in  getting  the  evidence 
on  which  he  based  the  assertion  that  the  asperities  that  roughen 
the  internal  surface  of  the  circulatory  tubes,  without  modifying  the 
calibre  of  the  latter,  cannot  be  a  cause  of  a  murmur.  Pie  reports 
two  experiments: 

1.  Ten  to  15  cm.  of  the  carotid  artery  in  a  horse  were  exposed 
surgicall}%  When  with  a  coarse  string  tightly  drawn  around  the 
vessel  he  cut  the  lateral  and  median  coats  at  four  or  five  points  rather 
near  together.  The  coats  of  the  artery  torn  b^'  this  constriction  form, 
producing,  to  follow  closely  C'hauveau's  words/  rugosities  on  the 
inner  aspect  of  the  vessel.  These  rugosities  can  be  made  still  more 
mnnerous  and  prominent  by  pinching  the  artery  with  forceps  and 
thereby  crushing  irregularly  the  friable  layers  of  the  vessel  wall. 
No  murmur  resulted  from  this  experiment. 

2.  A  metal  tube  of  about  the  caliber  of  the  artery  in  diastole  was 
made  rough  in  the  interior  by  powdered  gritstone  blown  in  on 
collodion  or  ^•arnish.  The  tube  was  then  introduced  into  the  course 
of  the  carotid  artery.     Result :  no  murmur. 

Chauveau  warned  that  great  care  must  be  used  not  to  alter  the 
caliber  of  the  vessel  in  these  experiments.  He  also  pointed  out 
that  the  clinical  study  of  senile  ossification  of  the  arteries  agrees 
with  the  above  experiments  in  that  roughness  does  not  produce  a 
nun-mur. 

My  experiments  would  tend  to  confirm  those  of  this  distinguished 
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Frenchman.  I  realize,  however,  tlie  difficulty  in  satisfactorily 
testing  the  effect  of  roughness  alone,  but  may  say  that  this  work 
has  led  to  a  conviction  that  if  roughness  is  any  factor  in  the  pro- 
duction of  vascular  murmurs  it  is  very  slight  and  in  no  sense  com- 
parable with  the  cul-de-sac  against  the  current  or  the  conditions 
which  produce  a  veine  fliiide.  The  clinico-pathologic  findings 
reported  above  are  in  agreement  with  this  view. 

That  the  composition  of  the  walls  at  the  point  at  which  the 
murmur  is  produced  has  an  influence  on  the  murmur  would  seem  to 
be  a  logical  conclusion  from  the  experiments  which  I  have  described. 
An  analogy  is  found  in  the  alteration  in  the  character  of  the  aortic 
second  sound  wiiich  is  observed  when  arteriosclerotic  changes  have 
occurred  in  the  valve  and  adjacent  aortic  wall. 

One  of  the  best  books  on  physical  diagnosis  states,  "  If  the  mitral 
curtains  are  fixed  or  made  rigid  by  calcification,  so  that  the  vibra- 
tion Avith  the  mitral  direct  current  of  blood  does  not  take  place, 
either  the  murmur  may  be  wanting  or  its  usual  characteristic 
quality  may  be  absent."^'  Another  explanation  for  the  absence  of 
the  murmur  is  suggested  by  certain  observations  of  John  Tyndall. 
The  latter,  in  studying  the  soimds  produced  by  the  flame  from 
gas  burners,  noted  that  a  certain  flame,  that  made  a  clear  singing 
sound  when  surrounded  by  a  long  tube  was  silent  when  a  shorter 
tube  was  substituted.  He  writes:  "This  large  flame,  in  fact,  is  not 
able  to  accommodate  itself  to  the  \il)rating  period  of  the  shorter 
tube.  .  .  .  But  on  lowering  the  flame  it  soon  bursts  into 
vigorous  song,  its  note  being  the  octave  of  that  yielded  by  the 
longer  tube."^^  Thus  the  physics  of  sound  are  such  that  certain 
relations  must  be  present  between  the  surrounding  tube  and  the 
jet  of  gas  or  of  fluid,  which  acts  similarly,  according  to  Tyndall,  who 
exhaustively  studied  the  subject,  in  order  that  a  sound  may  be 
produced.  It  would  seem  probable,  therefore,  that  the  absence  of 
a  murmur  in  the  type  of  mitral  valve  described  by  Flint  is  due  to 
the  phenomena  observed  by  Tyndall,  i.  e.,  a  nonexistence  of  the 
relations  between  the  jet  and  the  surrounding  tube  that  are  neces- 
sary for  production  of  a  sound.  The  same  laws  must  apply  to  the 
other  cardiac  oriflces. 

The  experiment  similar  to  that  of  Richard  Geigel,  with  the  stream 
of  water  flowing  into  the  i:>ail  of  water,  is  said  to  demonstrate  that 
the  sound  is  due  to  vibrations  of  the  vessel  walls.  Eddies  occur  in 
the  fluid,  but  unless  they  set  the  walls  in  vibration  no  sound  is 
heard.  The  apt  conipariscjn  by  Theodor  Weber  of  the  Tcine  fluide, 
eddy,  and  so  on,  to  the  bow  and  the  vessel  wall  or  valve  to  the 
sti'ing  of  a  violin  has  already  been  mentioned.  Apparently  also 
the  sound  varies  in  accordance  with  what  is  set  in  vibration;    an 

1'  Flint's  Physical  Diagnosis,  nvisod  l)y  H.  ('.  Tliatchor.  Lea  &  Fcbigor,  1920,  p. 
283. 

'»  Tyndall,  John:     "Sound,"  1).  Appleton  &  Co.,  LS()7,  p.  225. 
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analogy  to  this  are  the  sounds  pnuhiccd  hy  a  stream  of  water  from  a 
hose  played  upon  a  window  pane  and  then  upon  the  ])iazza  floor. 

In  eddies  and  whirlpools  the  molecules  of  water  or  other  fluid 
continue  to  move  from  the  spot  from  which  they  started.  This  is 
a  different  phenomenon  from  sound  which  travels  by  waves  trans- 
mitted from  one  molecule  to  another  similar  to  the  impact  trans- 
mitted through  a  row  of  billiard  balls. ^*^  A  wave^'*  is  a  disturl)ance 
which  travels  through  any  medium  without  permanently  displacing 
the  parts  of  that  medium.  Since  fluids  are  practically  incom])res- 
sible,  and  certainly  not  so  at  any  such  pressure  as  exists  in  the 
human  body,  Hergeon's  conception  of  alternate  compression  and 
reaction  of  the  fluid  at  the  point  of  murmur  production  does  not  seem 
satisfactory.  The  literature  dealing  with  the  question  as  to  whether 
the  sound  originates  in  the  fluid  or  in  the  vessel  wall  is  extensive. 
It  does  not  seem  profitable  for  me  to  attempt  further  discussion  of 
the  point. 

Vascular  murnmrs,  being  but  one  form  of  sounds,  are  subject 
to  all  the  laws  of  the  latter.  Thus  in  their  transmission  to  the 
surface  of  the  chest  considerable  alteration  may  occur  due  to 
reflection  and  refraction  as  the  sound  waves  from  one  medium  to 
another  of  a  different  density.  The  sound  may  be  increased  by 
resonance,  just  as  the  hollow  part  of  the  violin  acts  with  the  sound 
produced  by  the  vibrating  string.  Further  discussion  on  these 
aspects  of  vascular  murmurs  is  beyond  the  scope  of  this  paper. 

Conclusions.  1.  A  miu-mur  is  most  readily  produced  where  the 
conditions  exist  for  the  formation  of  a  irinr  finide  or  jet.  Such 
conditions  are: 

(a)  A  stenosis  or  narrowing  of  the  vessel. 

ih)  A  sudden  increase  in  the  caliber  of  the  tube. 

2.  A  certain  velocity  of  the  stream  is  necessary. 

3.  Within  certain  limits  the  loudness  or  intensity  of  the  murmur 
is  proportional  to  the  velocit}"  of  the  stream. 

4.  The  murmur  is  propagated  both  up  stream  and  down,  l)ut 
better  in  the  latter  direction. 

5.  A  second  condition,  easily  gi^■ing  rise  to  a  murnnn-,  is  the  cul- 
de-sac  against  the  current.  A  mere  sharp  edge  or  lip  is  sufficient 
to  cause  a  murmur. 

f).  The  murmur  produced  by  the  cul-de-sac  against  the  cm-rent 
is  less  intense  than  that  associated  with  the  vcine  jluide,  and  it  is 
better  transmitted  up  than  down  stream. 

7.  Roughness  of  the  inner  surface  of  a  vessel  appears  not  to  be 
a  cause  of  a  murmur,  or  if  this  be  not  literally  true  then  a  miu'mur 
due  to  roughness  of  the  vessel  wall  is  very  slight  and  in  no  sense 
comparable  to  those  produced  when  a  eeine  flitidc  or  a  cul-de-sac 
against  the  stream  are  present. 

"  Hall  and  Bergen:     A  Text-book  of  Physics,  Homy  Holt  &  Co.,  1899,  \).  443. 
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Earlier  ()l)servers  are  not  in  ajiTeenient  as  to  tlie  influence  of  rough- 
ness of  the  vessel  wall  in  tlie  production  of  a  murmur.  In  testing 
this  experimentally  great  care  is  necessary  to  avoid  the  presence  of 
stenosis  also.  This  error  appears  to  destroy  the  value  if  certain 
experiments,  as  a  result  of  which  some  observers  have  concluded 
that  roughness  is  a  sufficient  cause  for  the  production  of  a  murmur. 

8.  The  conditions  suitable  for  the  formation  of  a  veine  fluide,  a 
cul-de-sac  against  the  stream  and  roughness  of  the  vessel  wall  may 
be  and  often  are  present  together  in  the  human  heart. 

9.  The  quality  of  the  murmur  is  influenced  by  the  character  of 
the  vessel  wall  at  the  point  of  production. 

10.  In  their  transmission  murmurs  may  be  altered  by  the  effect 
of  resonance  and  of  the  reflection  and  refraction  of  sounds. 

11.  Murmurs  are  not  mysterious  phenomena  incapable  of  expla- 
nation, but  are  one  kind  of  sounds  and  are  subject  to  the  laws  that 
the  science  of  physics  has  shown  pertain  to  sounds. 


THE  VALUE  OF  THE  ROENTGEN  RAY  IN  CARDIAC 
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According  to  an  old  adage,  "Seeing  is  believing."  The  roentgen- 
ray  has  a  greater  appeal  than  the  older  methods  of  ph^'sical  diag- 
nosis in  that  it  brings  the  living  hunian  heart  within  the  range  of 
that  special  sense  upon  which  we  place  greatest  dependence.  Never- 
theless, like  many  of  the  special  methods  of  examination  that  have 
})een  introduced  into  clinical  medicine  in  recent  years,  the  roent- 
genologic examination  of  the  heart  has  suffered  in  rejjutation  from 
two  causes;  many  not  familiar  with  the  type  of  evidence  furnished 
l)y  the  method  have  expected  too  much  of  it;  others,  specializing 
in  its  use,  ha\e  exaggerated  its  importance,  making  extravagant 
claims  which  have  tended  to  bring  it  into  disrepute.  When  it 
was  first  employed  cases  were  reported  in  which  sclerotic  coronary 
arteries  or  an  open  foramen  ovale  could  })e  \isualized,  and  it  was 
used  by  the  advocates  of  special  "cures"  to  demonstrate  that 
certain  systems  of  calisthenics  or  courses  of  baths  had  a  definite 
and  favorable  eft'ect  u])on  the  cardiac  silhouette.^     Looked  upon 

*  Read  by  Dr.  F.  N.  Wilsf»n  at  a  iiicof  iiif^  oi  the  New  York  Association  of  Cardiac 
Clinics,  F('l)ruarv  S,  1922. 
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as  an  ultra  scientific  method  it  is  still  considered  l)\-  many  a  veri- 
table autopsia  in  vivo.  In  its  proper  sphere,  Avhere  it  is  used  as  an 
adjunct  to  our  older  clinical  methods  and  not  as  a  substitute  for 
them,  the  roentgen-ray  examination  of  the  heart  is  an  invaluable 
method;  it  has  not  failed  and  it  cannot  fail  in  the  future  to  bring 
us  more  complete  and  accurate  knowledge,  but  it  is  a  method  which 
we  should  be  careful  not  to  misuse. 

A  thorough  and  systematic  study  of  the  normal  must  always 
precede  the  investigation  of  the  abnormal;  the  experience  of  the 
world  war  has  recently  emphasized  the  fact  that  many  errors  in 
diagnosis  arise  from  an  insufficient  appreciation  of  the  \ariability 
of  the  normal.  In  the  case  of  the  roentgen-ray  our  knowledge 
of  the  normal  cardiac  silhouette,  in  spite  of  the  large  amount  of 
work  that  has  been  done,  is  still  insufficiently  comprehensive. 

Appearance  of  the  Heart  on  Fluoroscopic  Examination.  From  the 
standpoint  of  the  roentgenologist  no  other  organ  is  so  favorably 
situated  as  the  heart.  On  ordinary  dorsoventral  fluoroscopic 
examination  it  stands  out  clearly  as  a  deep  shadow  against  the 
brightly  illuminated  lung  fields  to  the  right  and  left.  This  shadow 
is  continuous  above  with  that  of  the  sternum,  the  vertebral  column 
and  the  great  vessels,  and  below  with  the  shadow  of  the  diaphragm 
and  the  structures  that  lie  beneath  it.  The  normal  cardiac  sil- 
houette is  bounded  on  the  right  and  on  the  left  by  well-defined 
arcs  corresponding  to  the  lateral  borders  of  the  indi\'idual  cardiac 
chambers  and  the  great  vessels.  On  the  right  there  are  two  arcs: 
The  lower  is  formed  by  the  right  auricle  and  the  upper  by  the 
superior  vena  cava  or  by  the  more  dense  ascending  aorta.  On 
the  left  border  three  and  sometimes  four  subdivisions  can  be  made 
out;  the  uppermost  arc  is  formed  by  the  arch  and  descending 
aorta;  the  lowermost  arc  by  the  left  ventricle;  and  the  middle 
arc  by  the  pulmonary  artery;  between  the  lowest  and  the  middle 
arcs  a  fourth,  formed  by  the  left  auricular  appendage,  may  some- 
times be  seen.  The  cardiac  apex  is  frequently  lost  in  the  shadow 
of  the  dome  of  the  diaphragm  which  lies  behind  it;  it  is  best  seen 
when  the  cardiac  end  of  the  stomach  contains  a  bubble  of  gas  or 
during  deep  inspiration. 

The  position  and  shape  of  the  normal  heart  \aries  greatly;  in 
tall,  slender  individuals  (asthenic  habitus)  with  long,  narrow  chests 
the  cardiac  silhouette  is  also  long  and  narrow  and  its  longest 
diameter  may  be  nearly  vertical;  in  short,  stout  subjects  (hyper- 
sthenic habitus)  it  may,  on  the  other  hand,  be  nearly  horizontal. 
In  persons  of  average  build  the  longest  diameter  makes  an  angle 
of  between  30  and  40  degrees  with  the  horizontal. 

The  density  of  the  shadow  cast  by  the  heart  and  the  great  vessels 
is  not  uniform.  The  shadow  of  the  superior  vena  cava  is  very  faint, 
so  that  the  more  dense  aorta  can  be  seen  through  it;  the  descend- 
ing aorta  is  also  visible  in  many  instances  through  the  structures 

VOL.  105,  XO.  3. MARCH,  1923  12 
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whicli  lie  in  front  of  it.  The  shadow  of  the  left  auricular  appendage 
and  that  of  the  apex  are  relatively  faint.  In  some  individuals 
with  cardiac  disease  an  indistinct  shadow  is  seen  running  upward 
and  to  the  right  from  the  border  of  the  left  \entricle;  it  corresponds 
fairly  well  in  position  to  the  interventricular  septum,  which  it  was 
believed  by  Moritz  to  represent.  GroedeP  has  observed  it  only 
in  cases  in  which  the  left  auricle  was  thought  to  be  greatly  enlarged 
and  believes  it  is  the  shadow  of  the  lower  border  of  this  chamber 
seen  through  the  shadow  of  the  \'entricles. 

By  rotating  the  subject  through  an  angle  of  45  degrees,  so  that 
the  rays  pass  through  the  chest  obliquely  or  by  lateral  illumination, 
in  which  the  rays  pass  through  the  chest  from  right  to  left,  other 
views  of  the  heart  may  be  obtained.  With  these  procedures  the 
distance  of  the  heart  from  the  screen  is  considerably  greater  than 
with  dorsoventral  illumination  and  the  depth  of  tissue  which  the 
rays  must  penetrate  is  much  increased;  the  result  is  a  greater 
exaggeration  of  the  heart  shadow  and  a  marked  reduction  of  con- 
trast. The  configuration  of  the  cardiac  silhouette  in  these  positions 
and  the  identit\'  of  the  chambers  which  form  \arious  parts  of  its 
outline  vary  according  to  the  exact  position  of  the  subject  with 
reference  to  the  direction  of  the  rays,  anfl  have  been  worked  out 
much  less  fully  than  in  the  case  of  dorsoventral  illumination. 

With  the  subject  in  the  right  anterior  oblique  position,  in  which 
the  rays  enter  the  left  back  and  emerge  on  the  right  side  anteriorly, 
the  posterior  mediastinum  appears  as  a  clear  band  of  uniform  but 
variable  width.-  It  is  bounded  on  the  posterior  side  by  the  Nertebral 
column  and  anteriorly  by  the  aorta  in  its  upper  third,  the  left 
auricle  in  its  middle  third  and  the  right  auricle  in  its  lower  third. ^ 
No  definite  arcs  can,  howe\'er,  be  made  out.  The  anterior  border 
of  the  cardiac  silhouette  is  bounded  below  by  the  right  or  left 
ventricle  according  to  the  angle  of  view  and  above  b;\'  the  pul- 
monary artery.  The  aorta  ai)i)ears  as  a  narrow  l)and  at  the  top 
of  the  shadow.  The  width  of  the  clear  posterior  mediastinum 
increases  with  inspiration  and  decreases  with  expiration. 

With  the  subject  in  the  left  lateral  position  we  get  some  idea  of 
the  anteroposterior  diameter  of  the  heart.  In  the  average  normal 
subject  it  makes  up  about  0.7  of  the  total  sternovertebral  distance.^ 
The  posterior  margin  of  the  cardiac  silhouette  is  formed  by  the  left 
ventricle  below,  the  left  am-icle  in  its  middle  portion  and  the  aorta 
above;  the  anterior  margin  l)y  the  right  \'entricle  and  the  pulmonary 
artery.  The  lack  of  contrast  makes  it  very  difficult,  however,  to 
distinguish  details. 

As  GroedeP  has  pointed  out,  the  lateral  and  oblique  i)ositions 
show  that  the  longest  diameter  of  the  heart  is  not  parallel  to  the 
anterior  surface  of  the  chest;  it  makes  an  acute  angle  with  the 
vertical  axis  of  the  bo(h  ;    the  heart  is  therefore  foreshortened  by 
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projection  upon  a  plate  or  screen  in  contact  with  the  ventral  surface 
of  the  chest. 

The  Cardiac  Pulsations.  With  dorsoventral  illumination  the 
pulsations  of  the  heart  can  he  seen  i)lainly,  but  the  amplitude  of 
the  moAenient  varies  greatly  in  different  normal  individuals.  The 
movement  of  the  right  auricular  border  is  usually  so  small  as 
to  be  hardly  measurable;  the  superior  vena  cava  may  be  motion- 
less or  may  show  slight  movement  alternating  with  that  of  the 
auricle.  The  systolic  })uIsation  of  the  aorta  is  easily  seen  though 
not  of  large  am])litude;  the  pulsation  of  the  pulmonar\'  artery 
is  less  conspicuous.  The  greatest  movement  is  shown  by  the  border 
of  the  left  ventricle;  it  difl'ers  in  character  from  that  of  the  right 
auricle  and  that  of  the  great  xessels,  in  that  it  is  more  deliberate 
and  gives  the  impression  of  being  more  forceful.  x\t  the  junction 
of  the  left  auricle  and  the  left  ventricle  there  is  a  sort  of  walking- 
beam  efi'ect  with  a  node  of  no  motion  which  moves  up  and  down 
with  each  cardiac  cycle. 

Oiu"  knowledge  of  these  pulsation  phenomena  is  as  yet  very 
imperfect  and  will  remain  so  until  some  adequate  method  of  record- 
ing them  has  been  devised.  Some  progress  in  this  direction  has 
recently  been  made.  Crane'*  has  a  method  for  taking  what  he 
calls  "roentgenocardiograms."  A  lead  sheet  with  a  transverse 
slit  about  2  cm.  wide  is  placed  between  the  patient  and  the  plate 
in  such  a  way  that  the  slit  overlaps  the  heart  borders  of  which  the 
movements  are  to  be  recorded.  The  plate  is  moved  in  front  of 
the  slit  at  a  uniform  speed.  By  this  method  tracings  somewhat 
resembling  pulse  tracings  may  be  made;  those  so  far  published 
have  been  rather  poor  from  a  technical  standpoint,  but  this  defect 
may  perhaps  be  overcome.  Flohil^  and  Eyster  and  Meek*'  have 
devised  methods  for  taking  instantaneous  (exposure  of  0.04  second) 
roentgenograms  at  chosen  points  in  the  cardiac  cycle;  an  electro- 
cardiogram is  taken  simultaneously,  and  this,  through  induction, 
records  the  time  of  the  exposiu'e  with  reference  to  the  electro- 
cardiographic deflections.  Eyster  and  Meek  have  been  able  by 
using  a  special  plate-changing  device  to  take  plates  at  the  begin- 
ning and  at  the  end  of  the  same  systole.  From  such  plates  they 
compute,  using  the  tables  worked  out  by  Bardeen,''  the  systolic 
output  of  the  heart.  They  find  that  "  usually  the  maximum  change 
is  at  or  near  the  apex  and  decreases  upward,  but  the  reverse  may 
be  seen.  The  movement  of  any  one  point  on  the  left  border  may 
give  an  entirely  erroneous  idea  as  to  the  extent  of  the  contraction 
of  the  heart."  They  describe  a  typical  cardiac  contraction  as 
follows:  "When  the  auricles  contract  the  right  auricular  border 
decreases  slightly  and  there  is  a  corresponding  enlargement  along 
the  lower  border  of  the  left  and  right  ventricles.  The  apex  moves 
about  1    mm.    to   the   left  and  the  heart  becomes  slighth'  more 
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elongated  from  base  to  apex.  ...  As  the  ventricles  contract 
the  right  auricular  border  enlarges  slightly  and  extends  out\A'ard 
slightly  more  than  immediately  before  the  auricular  systole.  The 
bases  of  the  ventricles  descend  a  few  millimeters  and  the  whole 
heart  becomes  more  globular  in  outline.  The  apex  moves  upward 
and  to  the  right,  the  right  Aentricular  border  moves  toward  the 
base  and  the  left  ventricular  border  to  the  right."  These  obser- 
vations are  very  interesting;  it  is  to  be  hoped  that  they  will  be 
continued  and  that  they  will  be  extended  to  include  instances  of 
heart  disease. 

It  is  rather  difficult  to  see,  however,  how  it  is  possible  to  measure 
the  mo\'ements  of  the  right  ventricular  border  and  of  the  ventric- 
ular base  accurately,  for  these  borders  are  not  clearly  visible  in 
the  roentgenogram.  It  is  also  difficult  to  see  the  value  of  com- 
puting the  systolic  output  by  the  method  mentioned,  for  changes 
in  aiu'icular  volume  cannot  be  distinguished  with  certainty  from 
changes  in  ventricular  A^olume,  since  the  position  of  the  .1-1"  junction 
cannot  be  accurately  determined.  It  is  quite  within  the  range  of 
possibility  that  in  some  instances  the  chief  alterations  in  auricular 
and  in  ventricular  volume  are  accomplished  by  changes  in  the 
position  of  the  auriculoventricular  septum.  According  to  Van 
Zwaluwenburg,^  hearts  of  the  pendulous  type  often  show  more 
movement  of  the  apex  than  hearts  of  the  sessile  type.  He 
believes  that  in  the  former,  which  are  in  a  way  suspended  from 
the  great  vessels,  the  J-T  septum  moves  less  and  the  apex 
consequently  more. 

Effects  of  Respiration  and  Change  in  Posture.  The  cardiac  sil- 
houette is  altered  in  position  and  in  form  by  the  respiratory  move- 
ments and  b\-  changes  in  the  posture  of  the  body.  With  forced 
inspiration  the  heart  follows  the  diaphragm  downward  and  the 
long  diameter  rotates  in  a  clockwise  direction.^  The  long  diameter 
of  the  heart  increases  slightly  while  the  transverse  diameter 
decreases  considerably.^  There  is  probably  also  some  torsion  of 
the  heart.  Whether  these  changes  in  the  position  and  shape  of 
the  heart  are  accompanied  by  changes  in  its  volume  has  been  much 
disputed;  quiet  breathing  seems  to  cause  comparatively  httle 
change  in  the  size  of  the  cardiac  shadow.  Cohn,^  who  has  recently 
investigated  this  subject,  found  that  in  the  majority  of  individuals 
both  the  long  and  the  transverse  diameters  as  well  as  the  area  of 
the  cardaic  silhouette  were  slightly  greater  in  inspiration  than  in 
expiration.  It  has  been  shown  that  the  Valsalva  experiment 
causes  a  definite  decrease  in  the  size  of  the  heart  shadow  while  the 
IMiiller  experiment  causes  a  definite  increase.  Forced  expiration 
and  forced  insi)inition  j)r()bably  have  similar  though  less  marked 
effects.  Forced  exi)irati()n  causes  a  greater  shift  in  the  position 
of  the  heart  than  forced  ins])iration  when  the  subject  is  in  the  erect 
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position;  the  op])osite  is  true  wlieii  tlie  subject  is  in  the  snpine 
position. 

The  changes  in  tlie  cardiae  silhouette  which  accompany  a  change 
from  the  Imrizontal  to  tlie  vertical  posture  are  in  part  due  to  the 
change  in  the  level  of  the  diai)hragm  and  the  tendency  of  the 
heart  to  droj)  down  of  its  own  weight  when  the  subject  stands. 
There  is,  however,  a  definite  decrease  in  the  area  of  the  heart 
shadow  on  assuming  the  vertical  posture,  "^rhe  heart  volume  is 
said  to  be  about  25  per  cent  less  with  the  subject  standing,^  and 
the  area  of  the  cardiac  outhne  to  be  about  13  per  cent  less.**  The 
cause  of  these  Aariations  is  not  altogether  clear;  they  have  been 
attributed  to  traction  on  the  cava?  and  the  pericardium  in  the 
standing  position,  to  hydrostatic  factors  and  to  pressure  of  the 
dome  of  the  diaphragm  on  that  part  of  the  heart  which  lies  between 
it  and  the  anterior  chest  wall  in  tlie  lying  position. 

Of  the  changes  in  the  cardiac  silhouette  which  accompany  otiier 
changes  in  posture  nothing  need  be  said;  they  are  for  the  most 
part  such  as  might  be  anticipated.  It  should  be  noted,  however, 
that  the  pendulous  heart  is  much  more  mobile  than  the  more  sessile 
organ,  which  is  firmly  held  in  the  angle  between  the  dome  of  the 
diaphragm  and  the  anterior  chest  wall.  On  one  occasion  a  tall, 
thin  student  consulted  one  of  us  because  he  foinid  that  when  he 
lay  on  his  right  side  the  cardiac  impulse  was  liest  felt  to  the  rigJit 
of  the  sternum;    his  heart  Avas  normal  but  of  the  ju-ndulous  type. 

The  Roentgen-Ray  in  the  Diagnosis  of  Cardiac  Enlargement.  Upon 
few  subjects  that  have  received  an  equal  amount  of  attention  are 
there  greater  differences  of  opinion  tlian  upon  the  roentgenologic 
estimation  of  the  size  of  the  heart.  In  preroentgenologic  days 
the  clinician  depended  for  this  purpose  upon  the  position  and 
character  of  the  apex-beat  and  upon  the  percussion  outline  of  the 
deep  cardiac  dulness.  How  inadequate  these  methods  are  we  all 
realize.  Before  the  da\s  of  the  orthodiagram  there  was,  even 
among  the  masters  of  percussion,  no  general  agreement  as  to  the 
usual  limits  of  the  deep  cardiac  dulness  in  the  normal  subject. 
It  is  only  within  recent  years  that  the  percussion  outline  has  been 
made  to  correspond  with  the  orthogonal  projection  of  the  heart 
upon  the  anterit)r  chest  wall.  But  inaccurate  though  they  be, 
inspection,  palpation  and  percussion  are  \ery  useful  in  judging 
tlie  heart's  size;  they  rarely  lead  to  gross  errors  because  we  are 
familiar  witji  their  limitations.  With  the  roentgen-ray  with  which 
they  cannot  compete  in  accurac\-  we  are  not  altogether  satisfied 
because  we  have,  without  reason,  expected  it  to  enable  us  to  dis- 
tinguish infallibly  between  a  heart  which  is  just  beginning  to 
enlarge  as  a  result  of  disease  and  one  which  is  normal.  This  is 
manifestly  impossil)le;  no  sJiarp  line  can  be  drawn  between  health 
and  disease;   a  zone  of  uncertainty  is  ineA'itable. 

In  the  roentgenologic  examination  of  the  heart  two  methods 
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are  a^'ailable:  orthodiagrapliy  and  teleroentgenographx'.  As  a 
general  method  the  former  is  certainly  preferable;  it  is  much  less 
expensive  and  it  allows  us  to  mark  the  junction  of  the  left  auric- 
ular and  the  left  auricular  border  and  the  junction  of  the  right 
auricular  border  and  that  of  the  great  vessels,  and  to  follow  the 
left  ventricular  border  below  the  dome  of  the  diaphragm.  It 
giA'es  us  a  view  of  the  cardiac  pulsations.  Its  chief  disadvantages 
are  that  it  requires  more  skill  and  is  more  subjective.  When 
possible  a  combination  of  the  two  methods  should  be  used. 

Before  the  roentgen-ray  could  be  used  successfully  in  the  diag- 
nosis of  cardiac  enlargement  it  was  necessary  to  establish  normal 
standards.  In  establishing  such  standards  it  is  desirable,  in  order 
to  make  the  normal  range  as  small  as  possible,  to  take  into  con- 
sideration all  of  the  factors  which  are  known  to  affect  the  size  of 
the  normal  cardiac  silhouette.  It  is  known  that  the  heart  shadow 
varies  in  size  with  the  body  weight,  the  height,  the  posture,  the 
heart-rate,  the  sex,  the  phase  of  respiration,  the  position  of  the 
heart  and  the  amount  of  physical  exertion  to  which  the  subject 
is  accustomed.  It  nnist  be  remembered  that  the  heart  is  an  elastic 
organ;  its  size  varies  with  the  \'olinne  of  its  contents;  the  venous 
pressure,  the  intrathoracic  pressure,  the  tension  of  the  pericardium, 
the  elasticity  of  the  heart  muscle  probably  ])lay  a  part  in  deter- 
mining the  volume  of  the  heart.  It  is  true  that  the  influence  of 
many  of  these  factors  is  probably  so  slight  that  no  great  error  is 
made  in  neglecting  them,  but  the  normal  standards  at  present  in 
use  take  into  consideration  only  the  posture,  the  body  weight 
and  the  ])hase  of  the  cardiac  cycle.  The  subjects  are  usually 
examined  in  the  erect  posture,  the  diastolic  size  of  the  heart  shadow 
is  determined  and  the  sul)jects  are  classified  according  to  weight. 

As  to  the  best  method  of  measuring  the  size  of  the  heart  shadow 
there  is  no  general  agreement.  Th.  most  popular  method  is  to 
measiu'e  the  area  of  the  silhouette  by  means  of  the  planimeter  or 
to  compute  the  ai)proximatc  area  by  some  formula  such  as  that 
for  the  ellii)se.  One  difficulty  with  this  method  arises  from  the 
continuity  of  the  heart  shadow  with  that  of  the  great  vessels 
above  and  that  of  the  Vwer  below;  the  upper  and  lower  borders 
must  be  drawn  in  mon>  or  less  arbitrarily  before  its  area  can  be 
measured.  The  error  is  ])r()bably  not  great  in  dealing  with  the 
normal  heart;  it  is  certainly  much  greater  in  dealing  with  the 
abnormal  heart,  of  ^\hich  the  shape  varies  greatly.  Another 
difficulty,  one  which  is  connnon  to  all  the  roentgenologic  methods 
of  determining  the  presence  of  cardiac  enlargement  that  have  so 
far  been  proposed,  arises  from  the  width  of  the  normal  range.  As 
C'ohn**  has  recently  pointed  out,  individual  normal  subjects  may 
sIkav  silhouette  areas  larger  by  30  per  cent  or  more  than  the  average 
area  for  normal  subjects  of  the  same  weight.  Similar  deviations 
from  the  normal  average  have  been  found  by  all  obser\ers  except 
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Smith ;^  they  are  therefore  probably  not  to  be  aNoided  by  any 
refinement  or  variation  in  technic. 

The  method  in  use  in  Ann  Arbor  was  introduced  by  \'an  Zwahi- 
wenl)urg.  Tie  found  that  by  treating  the  earcHac  silJiouette  as 
an  elhpse  and  computing  the  area  by  multiplying  the  j^rochict  of 
the  long  and  short  diameters  by  0.7854,  he  obtained  figures  which 
showed  an  average  deviation  from  the  planimeter  values  of  only 
o  or  4  per  cent;  the  greatest  deviation  amounted  to  8  per  cent.'- 
He  also  found  it  convenient  to  express  the  area  of  the  cardiac  shadow 
of  indi\idual  cases  in  percentages  of  the  average  area  of  normal 
subjects  of  the  same  weight.  Since  the  area  computed  by  this 
method  is  a  constant  fraction  of  the  product  of  the  diameters  {POD), 
the  latter  may  be  utilized  instead  of  the  former  as  a  measure  of  the 
heart's  size.  The  average  POD  (in  square  centimeters)  of  normal 
subjects,  expressed  as  a  function  of  the  weight,  is  approximately 
equal,  according  to  \'an  Zwaluwenburg,  to  3.72\/  weight  in  pounds.- 
This  standard  falls  considerably  below  that  of  Bardeen.^  A  varia- 
tion of  10  per  cent  in  either  direction  is  considered  to  be  within 
normal  limits.  The  subjects  are  examined  in  the  erect  posture 
and  the  cardiac  silhouette  is  recorded  by  means  of  the  orthodiagraph. 

The  smallest  values  observed  have  been  in  the  neighborhood 
of  85  per  cent,  the  largest  in  the  neighborhood  of  280  per  cent. 
The  great  majority  of  abnormal  hearts  show  values  in  excess  of 
130  per  cent,  but  occasionally  cases  of  mitral  stenosis  and  of  cardio- 
sclerosis show  values  within  10  per  cent  of  the  standard  figures. 
We  frequently  see,  on  the  other  hand,  values  as  high  as  140  ])er 
cent  in  cases  in  which  no  abnormality  of  the  heart  can  be  discovered 
by  other  methods  and  in  which  there  are  no  clinical  findings  that 
would  lead  us  to  anticipate  cardiac  enlargement.  It  is  possible 
that  in  such  cases  we  are  dealing  with  slight  idiopathic  cardiac 
enlargement,  but  we  very  much  doubt  that  this  is  often  the  case. 
We  believe  that  in  most  of  these  instances  the  heart  is  normal; 
the  patients  are  usually  asked  to  return  in  six  months  for  a  second 
examination. 

Se\'eral  other  methods  of  diagnosing  cardiac  enlargement  from 
the  cardiac  silhouette  ha\e  been  advocated.  One  that  has  recently 
received  considerable  attention  is  the  determination  of  the  ratio 
of  the  total  transverse  diameter  of  the  heart  (the  total  transverse 
diameter  of  the  heart  is  the  sum  of  the  greatest  perpendicular 
distance  from  the  midline  to  the  right  border  {MR)  and  the  greatest 
perpendicular  distance  from  the  midline  to  the  left  l)order  [ML)  ) 
to  the  internal  diameter  of  the  chest.'"  When  this  ratio  exceeds 
a  value  of  0.50  the  heart  is  considered  to  be  abnormally'  large.  In 
order  to  get  a  better  idea  of  this  very  simple  method  we  went  over 
60  orthodiagrams,  selected  at  random,  and  comjiared  this  ratio 
with  the  POD  expressed  in  the  percentage  of  the  standard.  In 
28  cases  both  methods  indicated  cardiac  enlargement;    the   POD 
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varied  between  IIG  per  eeiit  and  272  j)er  cent,  the  ratio  between 
0.50  and  0.7").  In  16  cases  botli  methods  indicated  no  cardiac 
enhir^einent;  the  POD  \aried  between  85  ]jer  cent  and  110  per 
cent  while  the  ratio  \'aried  between  0.37  and  0.50.  In  10  cases 
the  POD  indicated  enhirgement  while  the  ratio  did  not;  in  one 
of  these  cases  the  POD  reached  a  value  of  150  per  cent.  In  (5 
cases  the  ratio  indicated  enlargement  and  the  POD  did  not;  in 
one  of  these  cases  a  POD  of  93  per  cent  was  associated  with  a 
ratio  of  0.03.  We  got  the  impression  that  the  ratio  varies  greatly 
with  the  shape  of  the  chest  and  the  position  of  the  heart.  In 
individuals  of  asthenic  build  it  may  fall  as  low  as  0.35,  while  in 
individuals  of  hypersthenic  habitus  it  may  exceed  0.50  even  though 
the  heart  is  normal.  It  tends  to  give  high  values  in  cases  of  arterio- 
sclerosis of  the  aorta  in  which  the  heart  is  transversely  placed. 
It  would  also  seem  that  it  imist  undergo  considerable  variations 
with  the  phases  of  respiration,  for  inspiration  tends  to  increase 
the  transverse  diameter  of  the  chest  while  it  tends  to  decrease  the 
transverse  diameter  of  the  heart.  It  has  the  additional  disadvan- 
tage that  great  variations  in  the  size  of  the  heart  i)roduce  only 
slight  \'ariations  in  the  ratio. 

In  a  third  method  of  determining  the  presence  of  cardiac  enlarge- 
ment the  total  transverse  diameter  of  the  heart  shadow  is  com- 
pared with  the  average  value  of  this  measurement  in  normal  sub- 
jects of  the  same  weight.  The  total  transverse  diameter  has  the 
advantage  that  it  can  be  measured  with  a  high  degree  of  accuracy; 
the  right  and  left  margins  of  the  heart  stand  out  clearly  against 
the  lung  fields  so  that  there  is  no  uncertainty  in  locating  them  as 
there  is  in  locating  the  apex,  which  is  necessary  to  the  measure- 
ment of  the  long  diameter,  or  the  upper  and  lower  borders  of 
the  cardiac  silhouette,  which  are  necessary  to  the  measurement 
of  the  silhouette  area.  The  chief  objection  to  this  method  is  that 
the  transverse  diameter  varies  with  the  angle  of  inclination  of  the 
long  axis  of  the  heart;  when  the  heart  is  of  the  pendulous  type 
the  transverse  diameter  is  very  small;  when  the  heart  is  horizontally 
l^laced  the  transverse  diameter  is  relativel\'  large.  In  (John's  tables'^ 
the  range  of  the  transverse  diameter  for  normal  subjects  of  74 
kilos  is  5  cm.  In  these  tables  the  angle  made  by  the  long  diameter 
with  the  horizontal  is  given  for  each  subject;  if  we  consider  only 
those  subjects  (weighing  74  kilos)  in  which  this  angle  varies  between 
40  and  45  degrees  the  range  of  the  transverse  diameter  is  reduced 
to  .')  cm.  If  we  had  standards  which  took  into  consideration  the 
inclination  of  the  long  axis  of  the  heart  the  usefulness  of  the  trans- 
\erse  diameter  in  determining  the  heart's  size  would  be  greatly 
increased. 

In  this  comiection  it  should  be  pointed  out  that  the  long  diameter 
and  the  area  are  influenced  in  a  similar  fashion  by  the  inclination 
of  the  long  diameter  of  the  heart  to  the  axis  of  the  body.'     How 
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variable  this  may  be  we  do  not  at  j)resent  know,  l)ut  tlie  ])()s.sil)ility 
that  it  may  have  an  important  influence  upon  the  measurements 
mentioned  must  be  borne  in  mind. 

We  must  conclude  that  with  tlie  stan<hirds  at  present  in  use  it 
is  impossil)Ie  for  the  roentgen()h)^ist  to  (haf^niose  with  certainty 
ii'rades  of  canhac  enhirijement  that  are  not  recognizeci  or  susj)ecte(l 
by  the  clinician.  This  fact  should  be  emphasized;  failure  to 
realize  it  is  sure  to  do  harm.  There  is  need  for  a  much  more  com- 
prehensive study  of  the  normal  cardiac  silhouette  than  has  yet 
been  attempted.  In  such  a  study  all  of  the  factors  wliich  are 
known  to  influence  the  size  of  ihe  heart  shadow  should  be  included. 
Not  only  heiglit  and  weight,  but  the  body  surface,  the  sitting  height 
the  heart  rate,  the  age,  the  diameters  of  the  chest,  the  angle  of 
inclination  of  the  long  axis  of  the  heart  and  the  amount  of  physical 
exertion  to  which  the  subject  is  accustomed  should  l)e  recorded 
so  that  the  influence  of  each  may  be  determined.  The  anterior- 
posterior  diameter  of  the  heart  and  the  inclination  of  its  long 
diameter  witli  reference  to  the  axis  of  the  body  should  be  measured. 
And  Anally  the  siil)jects  should  be  selected  with  great  care  and 
should  be  reexamined  after  from  two  to  four  years  so  that  incipient 
cases  of  heart  disease  migJit  be  excluded;  this  could  easily  be  done 
in  any  medical  school  where  freshmen  could  be  chosen  as  subjects 
and  could  be  kei)t  under  observation  until  graduation.  In  this 
way  the  width  of  the  normal  range  could  i)robabIy  be  reduced 
considerably  and  the  roentgen  ray  could  be  made  much  more 
.serviceable  in  the  diagnosis  of  cardiac  enlargement  than  it  is  at 
present. 

But  even  if  all  of  the  variables  mentioned  were  included  in  the 
standard  tal)les  the  normal  range  would  ])robably  still  be  relatively 
wide.  The  weight  of  the  heart  is  ])robably  much  more  constant 
than  its  \'olume,  and  certainly  the  weight  of  the  heart  can  be  deter- 
mined witli  much  greater  accuracy  than  we  sJiall  ever  be  able  to 
determine  its  volume  by  means  of  the  roentgen  ray.  Nevertheless 
it  is  almost  as  difficult  to  diagnose  cardiac  hypertrophy  after  death 
as  it  is  to  diagnose  cardiac  enlargement  during  life.  The  figures 
of  Miiller"  and  of  Lewis^^  show  that  the  ratio  ventricular  weight 
body  weight  varies  in  controls  within  wide  limits.  Thus  in  Lewis's 
series  of  cancer  controls,  in  which  no  cardiovascular  al)normality 
could  be  discovered  at  autopsy,  this  ratio  varies  between  ().()()2()() 
and  0.00421,  and  has  an  average  ^•alue  of  0.00301.  The  individual 
^'ariations  are  as  great  as  those  found  by  Cohn  for  the  cardiac 
silhouette  area.  It  is  clear,  therefore,  that  the  normal  range  is 
not  likely  to  l)e  brouglit  within  narrow  limits.  Neither  in  clinical 
medicine  nor  in  pathology  is  it  possible  to  recognize  the  sligliter 
grades  of  cardiac  enlargement. 

Variations  in  the  Size  of  the  Heart.  In  following  the  Aariations 
in  the  size  of  the  heart  in  indi^■idual  patients  with  cardiac  disease 
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the  roentgen-ray  is  vastly  superior  to  any  other  method.  For  this 
purpose  it  is  much  better  to  superimpose  successive  teleroent- 
genograms or  orthodiagrams  than  to  compare  measurements  of 
these;  errors  due  to  changes  in  the  i)osition  of  the  heart  may  thus 
l)e  more  easily  avoided.  The  constancy  of  the  heart's  size  in  many 
cases  of  chronic  heart  disease  is,  as  Grodel  has  pointed  out,  sm'prising. 
Such  patients  may  go  for  long  periods  of  time  without  measurable 
change  in  the  cardiac  shadow.  A  rapid  increase  in  the  size  of  the 
heart  is  usually  of  e\i\  omen.  We  have  recentl\'  seen,  however, 
a  case  in  which  considerable  ^■ariations  in  the  size  of  the  heart 
shadow  took  place  without  any  appreciable  change  in  the  clinical 
condition.  The  patient  was  a  young  man  with  rheumatic  aortic 
insufficiency  and  mitral  stenosis;  he  had  no  cardiac  symptoms 
whatever.  The  hrst  orthodiagram  showed  a  greatly  enlarged 
cardiac  shadow  with  a  transverse  diameter  of  145  mm.  The 
second  orthodiagram,  taken  two  months  later,  showed,  when 
superimposed  upon  the  first,  a  general  increase  in  the  size  of  the 
heart  shadow;  the  transverse  diameter  was  172  mm.  The  third 
orthodiagram  showed,  when  ct)mpared  with  the  second,  a  slight 
decrease  in  the  silhouette  area;  the  transverse  diameter  remained 
about  the  same.     Tlie  patient's  clinical  condition  was  unchanged. 

The  A'arious  thera])eutic  procedures,  rest  and  digitalis,  which 
bring  about  striking  changes  in  tlie  degree  of  heart  failure,  only 
occasionally  give  rise  to  a  conspicuous  decrease  in  the  size  of  the 
heart.  Patients  are  not  usuall\-  examined  hy  the  roentgenologist, 
however,  when  the  cardiac  weakness  is  at  its  maximum,  because 
of  the  technical  difficulties  involved.  Most  observers  agree  that 
a  striking  decrease  in  the  size  of  the  chronically  enlarged  heart  is 
uncommon,  and  one  observe^  states  that  when  a  conspicuous 
decrease  takes  place  in  such  cases  a  pericardial  eflusion  should 
be  suspected.^ 

The  case  is  (}uite  difficult  when  the  increase  in  size  is  not  of  long 
standing.  Transient  enlargement  of  the  heart  shadow  has  been 
noted  frequently  in  various  infectious  diseases,  including  rheu- 
matic fever,  diphtheria,  pneumonia  and  scarlet  fever^  and  during 
attacks  of  paroxysmal  tachycardia.'^  As  to  the  exact  factors 
involved  in  the  infectious  diseases  we  have  no  acciu'ate  knowledge. 
An  increase  in  the  size  of  the  cardiac  silhouette  cannot,  so  it  seems 
to  us,  be  safely  attributed  to  cardiac  weakness  unless  it  is  accom- 
panied by  signs  of  venous  engorgement  or  diminished  blood  flow. 
In  paroxysmal  taclucardia  with  increase  in  the  size  of  the  heart 
such  signs  Iuiac  l)een  observed. 

The  Recognition  of  Enlargement  of  Individual  Cardiac  Chambers. 
Most  of  the  older  text-books  on  physical  diagnosis,  and  many  of 
the  newer  ones,  describe  signs  which  are  supposed  to  differentiate 
between  hypertrophy  and  dilatation  of  the  ventricles  and  between 
enlargement  of  the  right  and  enlargement  of  the  left  ventricle. 
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Enlargement  of  tJie  left  ventricle  is  said  to  displace  the  cardiae 
inij^nise  to  the  left  and  (hnvnward;  enlargement  of  the  right  xcn- 
tricle  to  (lis])lace  the  apex  to  the  left.  Left  ventricniar  h\  pertroph\' 
is  said  to  eanse  a  heaving  apex-beat;  right  Aentricular  ]i\ i)ertrophy, 
to  cause  systolic  retraction  at  the  apex  or  in  tlie  epigastrium. 
Most  of  these  signs,  in  so  far  as  they  have  been  tested  by  com- 
parison with  postmortem  findings,  haAe  ]:)roved  thorougjily  unre- 
liable. The  electrocardiographic  indications  are  likewise  not  to 
be  depended  upon.'^  It  is,  of  course,  possible  to  diagnose  pre- 
ponderant enlargement  of  the  right  or  left  ventricle  correctly  in 
many  cases  from  a  knowledge  of  the  type  of  heart  lesion  present; 
we  know  that  aortic  insufficiency  and  chronic  hypertension  usually 
])ro(luce  preponderant  enlargement  of  the  left  ventricle  and  that 
mitral  stenosis  and  pulmonary  stenosis  usually  produce  prepon- 
derant enlargement  of  the  right  \'entricle.  Such  inferential  diag- 
noses have  little  value.  The  roentgen-ray  furnishes  some  real 
evidence  of  the  size  of  the  indixidual  cardiac  chaml)ers,  but  here 
also  caution  is  necessary  in  drawing  conclusions. 

The  roentgen-ray  signs  of  enlargement  of  individual  cardiac 
chambers  ha\'e  been  worked  out  by  studying  the  shape  of  the 
cardiac  silhouettes  that  have  been  shown  to  be  characteristic  of 
various  valve  lesions.  It  is  difficult  to  check  the  roentgen-ray 
picture  against  the  autopsy  findings  because  of  the  changes  in  the 
heart  which  take  place  during  the  agonal  period  and  after  death 
througJi  the  occiu-rence  of  rigor  mortis;  ne^'ertheless  too  little 
work  along  this  line  has  been  attempted.  The  relation  of  the 
component  arcs  of  the  normal  cardiac  shadow  to  the  different  cardiac 
chambers  is  no  longer  a  subject  of  dispute;  in  the  case  of  the 
abnormal  heart,  however,  considerable  difference  of  opinion 
exists.  Much  stress  is  often  laid  upon  the  character  and  time  of 
the  pulsations  of  a  given  border  of  the  heart  shadow  in  identifying 
the  chamber  which  forms  it;  but  since  these  pulsations  have, 
heretofore,  been  studied  by  simple  inspection  only,  and  since  the 
movements  of  a  given  arc  are  not  solely  flue  to  the  acti\'ities  of 
the  chamber  of  which  it  forms  the  margin,  conclusions  based  upon 
such  data  must  be  looked  upon  with  some  skepticism. 

There  is  also  a  tendency  invariably  to  attribute  increased  saliency 
of  a  given  margin  of  the  cardiac  silhouette  to  enlargement  of  the 
chamber  which  normally  forms  that  margin,  and  to  assume  that 
increase  in  the  size  of  a  given  chamber  must  invariable'  give  the 
same  picture.  When  we  consider  the  great  variability  of  the 
normal  heart  in  size,  shape  and  position  it  is  hard  to  believe  that 
this  assumption  is  justified.  It  is  to  l)e  expected  that  the  picture 
of  enlargement  of  a  given  chamber  will  \'ary  greatly  in  indi^'iduals 
of  different  build.  It  must  also  be  remembered  that  the  heart 
is  a  mobile  organ  and  its  mobility  differs  in  different  individuals. 
When  the  enlargement  of  one  of  its  cavities  causes  a  shift  in  its 
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center  of  <i;ravity  it  must  readjust  its  ))()siti()ii,  and  the  new  ])()siti())i 
like  the  ohl  will  depend  upon  a  iiwat  many  factors  which  vary 
from  person  to  person.  That  auricular  enlargement  may  be  dis- 
tinguished from  \eiitricular  enlargement  in  the  majorit\'  of  cases 
and  that  enlargement  of  tJie  left  auricle  may  be  distinguished  from 
enlargement  of  the  right  is  hardly  to  be  doubted.  That  the  roent- 
genologist can  say  in  every  case  of  ventricular  enlargement  which 
of  the  two  ventricles  is  chiefly  affected  remains  to  be  proved.  To 
show  that  certain  signs  held  to  indicate  enlargement  of  tlie  left 
ventricle  only  are  present  in  aortic  insufficiency  and  absent  in 
pulmonary  stenosis  is  not  sufficient  justification  for  considering 
these  signs  pathognomonic  of  left  Acntricular  enlargement  imder 
all  manner  of  conditions. 

Hypertrophy  and  Dilatation;  Cardiac  Weakness.  The  roentgen- 
ologist can,  in  some  measiu'c,  distinguish  between  h.yijertrophy 
and  dilatation.  Hypertrophy  alone  can,  of  course,  cause  com- 
paratively little  enlargement  of  the  heart;  the  increase  in  the 
thickness  of  the  heart  wall  whicli  takes  place  wlien  the  lieart  hyper- 
trophies rarely  amounts  to  more  than  a  few  millimeters,  and  can 
hardly  cause  a  recogniza^'^j^j^^'j.  clinical  (•(  fli'^^m^ters  of  the  cardiac 
shadow.  Recognizable^j^j^,  in-oeedures  re§P^  means  dilatation; 
if  the  enlargement  ha^,j-|.^jj^^^  ,-,,  +u,.  ^leo-ree  ^  ^I^'^^^^'^  ^^^  ^  f^^^'  hours 
it  means  dilatation  alone!  All  chronican.\  enlarged  liearts  are 
hypertropliied  as  well  as  dilatetl;  the  increase  in  size  is  due  almost 
entirely  to  dilatation,  but  the  shape  may  depend  upon  the  amount 
of  h;vpertroph,>'  present.  A'iewed  witli  the  fluoroscope  many  enlarged 
hearts  show  well-defined  arcs  corresponding  to  the  various  cardiac 
chambers  and  a  shape  characteristic  of  the  valve  lesion  present. 
Others  appear  shapeless;  they  are  enlarged  in  all  diameters  and  no 
distinct  arcs  are  seen;  the  lieart  appears  flaccid  in  that  tlie  shadow 
rests  upon  a  broad  base  and  is  narrow  above,  so  that  it  looks  some- 
what like  a  leather  bottle  filled  witli  water;  in  such  cases  tlie  pul- 
sations are  usually  of  small  amplitude.  The  roentgenologist  is 
prone  to  speak  of  hearts  of  the  first  type  as  hypertrophied  and  to 
describe  hearts  of  the  second  type  as  dilated.  Wliicli  of  these 
forms  the  heart  assumes  wlien  it  becomes  much  enlarged  may 
depend  in  part  upon  the  cliambers  affected  or  it  may  depend  upon 
the  thickness  of  the  ventricular  walls. 

The  roentgenologist  sometimes  makes  such  diagnosis  as  "myo- 
cardial insufficiency"  or  "cardiac  decompensation."  In  such 
cases  he  bases  his  opinion  upon  the  presence  of  "dilatation"  and 
upon  the  cliaracter  of  the  cardiac  pulsations.  In  describing  the 
latter  such  terms  as  "feeble,"  "vigorous,"  "weak"  or  "strong" 
are  used;  we  believe  tliat  such  words  sliould  usually  be  avoided; 
they  are  apt  to  be  considered  descriptive  of  the  condition  of  the 
heart  muscle.  TJi&  character  of  tlie  pulsations  seen  on  fluoroscopic 
examination  is  greatly  influenced  b}'  the  size  of  the  lieart,  tlie 
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heart-rate  and  the  position  of  the  heart,  and  bears  no  close  relation 
to  the  efficiency  of  the  heart  as  a  pump.  Large  hearts  are  usually 
bad  hearts,  but  the  terms  dilatation  and  cardiac  weakness  arc  not 
synonymous.  That  there  is  a  relation  between  the  two  conditions 
is  not  to  be  doubted;  it  is  not,  however,  a  close  one.  Very  large 
hearts,  more  especially  large  shapeless  hearts,  are  seen  chiefly  in 
patients  who  suffer  or  who  have  suffered  from  advanced  cardiac 
failure;  but  a  relatively  large  heart  is  compatible  with  fair  cardiac 
function  and  a  relatively  small  heart  with  poor  function.  The 
efficiency  of  the  heart  must  be  measured  in  terms  of  blood-flow; 
cardiac  weakness  must  be  diagnosed  largely  by  the  presence  of 
signs  and  symptoms  produced  by  a  slowed  circulation  of  the  blood; 
for  this  purpose  the  examination  of  the  heart  itself  is  of  quite 
secondary  importance.  In  heart  failure  of  the  type  associated 
with  venous  engorgement  the  right  auricle  is  usually  greatly  dil- 
ated, so  that  there  is  a  wide  extension  of  the  heart  shadow  to  the 
right;  this  sign  belongs  in  the  same  class  with  congestion  of  the 
liver  and  distention  of  the  veins  of  the  neck.  Except  in  so  far  as 
this  sign  is  of  value  in  the  diagnosis  of  cardiac  weakness  this 
diagnosis  does  not  lie  within  the  province  of  the  roentgenologist. 

The  Diagnosis  of  Valve  Lesions.  Valve  lesions  can  be  diagnosed 
by  roentgen-ray  only  in  so  far  as  they  produce  characteristic  changes 
in  the  size  and  shape  of  the  cardiac  chambers  affected,  and  thus 
alter  the  configuration  of  the  cardiac  silhouette  and  the  saliency 
and  pulsation  of  its  component  arcs.  The  roentgenologist  is 
prone  to  regard  these  changes  as  a  quantitative  measure  of  the  valve 
defect  and  to  look  upon  valve  lesions  which  are  not  associated  with 
more  or  less  characteristic  alterations  of  the  cardiac  silhouette 
as  comparatively  unimportant.  But  the  importance  of  a  vahe 
lesion  does  not  depend  solely  upon  the  magnitude  of  the  disturb- 
ance of  cardiac  mechanics  which  it  produces;  it  depends  even 
more  upon  the  nature  of  the  disease  process  to  which  it  is  due. 
In  aortic  insufficiency  the  clinician  is,  on  the  whole,  less  anxious 
to  know  the  amount  of  blood  which  regurgitates  than  he  is  to 
know  whether  the  lesion  is  a  sign  of  arteriosclerosis,  of  syphilitic 
aortitis  or  of  an  old  rheumatic  carditis,  or  to  know  the  nature  and 
extent  of  the  inflammatory  and  degenerative  changes  that  have 
taken  place  in  the  ventricular  muscle.  In  answering  these  questions 
the  roentgen-ray,  though  less  important  than  the  history  and 
physical  examination,  is  often  of  service.  The  changes  in  the 
size  and  shape  of  the  heart  in  chronic  heart  disease  are  not  due 
solely  to  changes  in  the  fluid  pressures  within  its  chambers,  but 
in  part  to  the  associated  myocardial  changes.  The  roentgen- 
ray  picture  is  often  more  significant  in  cases  in  which  the  cardiac 
silhouette  is  not  characteristic  of  the  valve  lesion  present  than  in 
cases  in  which  it  is. 

In  typical  cases  of  mitral  stenosis  the  cardiac  outline  is  char- 
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acterized  chief^^'  by  an  abnormal  salienc'\-  of  that  arc  which  forms 
the  margin  of  the  left  auricular  appendage.  This  encroaches 
upon  the  left  ventricular  arc,  which  in  the  absence  of  left  \'entricular 
enlargement  is  shorter  than  in  the  normal.  There  is  sometimes 
an  abnormal  extension  of  the  shadow  to  the  right  of  the  midline; 
whether  this  is  rightly  attributed  to  enlargement  of  the  right 
ventricle  by  Vaquet  and  Bordet'^  is  questionable;  it  is  by  no 
means  always  present.  The  enlarged  left  auricle  may  also  be 
seen  by  oblique  illumination,  in  which  it  causes  a  constriction  of 
the  posterior  mediastiniun  in  its  middle  third  (right  anterior  oblique 
illumination).  When  this  picture  is  modified  by  rounding  of  the 
apex,  by  an  increase  in  the  length  of  the  lower  left  arc,  by  an  increase 
in  the  distance  of  the  left  border  from  the  midline  and  b\-  an  increase 
in  the  anterior  posterior  diameter  of  the  ventricular  shadow  the 
roentgenologist  makes  a  diagnosis  of  mitral  stenosis  plus  mitral 
insufficiency.  Whether  in  such  instances  the  ventricular  enlarge- 
ment is  due  entirely  to  the  regurgitation  of  blood  through  the 
mitral  orifice  or  whether  the  diagnosis  of  mitral  insufficiency, 
mitral  stenosis  being  j^resent,  has  any  particular  \'alue  is,  it  seems 
to  us,  questionable.  In  some  cases  of  mitral  stenosis  the  pul- 
monary arc  is  prominent,  ^'aquet  and  Bordet^^  have  described  a 
case  in  which  this  was  a  conspicuous  feature  and  in  which  there 
was  a  soft  blowing  tliastolic  miirmiu-  along  the  left  border  of  the 
sternum  which  they  took  to  be  a  Graham  Steele  murmur.  Whether 
the  Graham  Steele  murmur  is  a  frequent  phenomenon  is  still  uncer- 
tain; we  regard  it  as  rare,  belie^'ing  that  most  of  the  basal  diastolic 
murmurs  which  are  so  common  in  mitral  stenosis  are  due  to  slight 
damage  to  the  aortic  vahe.  The  origin  of  such  murnunvs,  no 
changes  in  the  pulse  being  presen^:,  is  not  of  great  practical  interest. 
Ill  typical  cases  of  aortic  insufficiency  the  cardiac  silhouette 
extends  far  to  the  left,  whereas  the  width  of  the  ventricular  shadow 
(that  is  the  diameter  perpendicular  to  the  long  diameter)  is  not 
greatl\-  increased.  The  apex  is  blunt  and  the  arc  of  the  left  ventricle 
is  lengthened  and  more  sharply  curved  near  the  apex,  so  that  the 
u})per  left  margin  of  the  ventricular  shadow  is  sometimes  described 
as  "rounfl-shouldered."  According  to  Groedel^  the  apex  is  ele- 
vated, according  to  A^aquet  and  Bordet'^  it  is  depressed;  its  actiuil 
position  probably  depends  upon  the  shape  and  position  of  the 
heart  before  the  lesion  developed  and  upon  the  presence  or  absence 
of  changes  in  the  aorta.  The  pulsations  of  the  aorta  are  usually 
exaggerated;  in  rheumatic  aortic  insufficiency  the  aorta  is  of 
normal  caliber  while  in  syphilitic  aortic  insufficiency  it  is  usually 
diH'usel\'  dilated.  In  the  former  mitral  stenosis  is  often  associated 
and  a  salient  left  auricle  is  added  to  the  picture.  Oblique  exami- 
nation shows  an  increase  in  the  thickness  of  the  ventricular  shadow. 
The  jnilsations  of  the  left  border  are  deliberate  and  give  tlie  same 
impression  of  jxjwer  that  is  gained  from   the  heaving  a])ex-beat. 
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Aortic  stenosis  is  said  to  gWe  a  similar  ])icture  ex('ei)t  tliat  there 
is  less  enlargement  and  the  aortic  throbbing  is  absent.  Chronic 
hypertension  may  give  a  picture  closely  resembling  that  of  aortic 
insufficiency;  the  increased  movement  of  the  aorta  is  absent;  the 
aorta  is  dense,  lengthened  and  often  diffusely  dilated. 

Open  ductus  arteriosus  gives  a  cardiac  silhouette  characterized 
chiefly  l)y  abnormally  salient  and  violently  })ulsating  ])iilmonary 
arc.  In  pulmonary  stenosis,  which  is  very  often  associated  with 
other  congenital  lesions,  the  apex  according  to  ^'aquet  and  Bordet''' 
is  often  much  elevated,  so  that  the  ventricular  shadow  resembles 
a  "sabot"  in  appearance.  We  have  not  seen  such  a  picture. 
Recently  we  have  seen  a  patient  with  congenital  heart  disease  and 
a  loud  systolic  murmur  with  a  pronounced  thrill  in  the  pulmonic 
area  in  whom  the  cardiac  shadow  was  normal  in  every  respect. 
An  open  ventricular  septum  is  also  said  to  give  a  characteristic 
cardiac  shadow.  In  the  cases  which  have  been  observed  the 
silhouette  was  globular  and  extended  far  to  the  right  and  systolic 
pulsations  of  wide  excursion  were  present  at  both  right  and  left 
margins.^  '^ 

Many  roentgenologists  believe  that  tricuspid  insufficiency  can 
be  recognized  by  roentgen-ray  examination.  It  is  indicated  when 
in  addition  to  a  greatly  increased  extension  of  the  cardiac  shadow 
to  the  right  of  the  midline,  produced  by  enlargement  of  the  right 
auricle,  the  auricular  arc  and  the  vena  ca\a  show  well-marked 
systolic  pulsations.  Whether  this  sign  is  more  reliable  than  systolic 
distention  of  the  liver  and  the  positive  venous  pulse  which  were 
formerly  much  in  fa\or  is  to  be  doubted.  We  cannot  refrain  from 
pointing  out  here  to  those  who  believe  that  tricuspid  insufficiency 
causes  recognizable  expansile  pulsation  of  the  liver,  that  an  increase 
of  30  cc,  one-half  the  systolic  output  of  the  normal  right  ventricle, 
in  the  volume  of  a  much  congested  Yixer  with  a  volinne  of  let  us 
say  2000  cc,  will  cause  an  increase  of  less  than  1  mm.  in  any  one  of 
its  linear  dimensions.  Can  a  systolic  distention  of  this  magnitude 
be  recognized  through  the  abdominal  wall  and  distinguished  from 
mere  nonexpansile  mo\'ement?  The  case  of  the  enlarged  right 
auricle  is  similar;  when  one  remembers  that  the  movements  of 
the  margin  of  the  normal  right  auricle  are  often  barely  visible  he 
doubts  the  possibility  of  recognizing  such  systolic  distention  of  a 
much  enlarged  auricle  as  could  be  produced  by  any  amoiuit  of 
blood  that  is  likely  to  regurgitate  through  the  tricuspid  orifice. 

In  the  diagnosis  of  diseases  oj'  the  aorta,  arteriosclerosis,  dilatation, 
syphilitic  aortitis  and  aneurysm  the  roentgen-ray  is  exceedingly 
useful,  but  lack  of  space  prevents  us  from  considering  this  subject 
here. 

Fibrinous  'pericarditis  produces  no  roentgen-ray  signs.  Large 
pericardial  effusions  give  large,  roughly,  triangular  "water-bottle" 
like  shadows  which  extend  far  to  the  right  and  rest  upon  a  broad 
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base.  The  contour  changes  with  changes  in  posture. ^^  The 
silhouette  borders  are  practically  motionless.  The  cardiohepatic 
angle  is  maintained.  It  is  sometimes  difficult  on  a  single  examina- 
tion to  distinguish  between  a  pericardial  effusion  and  a  very  large 
heart;  in  such  instances  the  clinical  picture  usually  aids  in  reaching 
a  decision.  Small  effusions  are  recognized  with  difficulty.  The 
roentgen-ray  has  also  proved  useful  in  the  diagnosis  of  adherent 
yericardiwn  either  through  the  visibility  of  extrapericardial  adhesions 
or  through  the  effect  of  the  adhesions  upon  the  mobility  of  the 
heart.  The  roentgen-ra\'  diagnosis  of  adherent  pericardium  is, 
howe\er,  scarcely  less  difficult  than  the  clinical  diagnosis. 

Conclusion.  The  roentgen-ray  appears  to  us  an  indispensable 
instrument  in  the  diagnosis  of  cardiac  disease,  but  we  must  not 
allow  the  roentgenologist  to  make  our  diagnoses  for  us.  We  should 
oiu'selves  be  able  to  interpret  his  findings  and  to  allot  to  them  their 
proper  place.  We  should  be  especially  careful  in  the  diagnosis 
of  cardiac  enlargement  from  the  roentgen-ray  picture  alone,  par- 
ticularly in  cases  in  which  no  cause  for  such  enlargement  can  be 
found.  Finally  the  exaggeration  of  the  importance  of  the  roentgen- 
ray  examination  of  the  heart,  at  the  expense  of  other  methods, 
which  is  to  be  seen  in  some  of  the  recent  French  literature,  is  to 
be  deplored.  Special  aspects  of  a  subject  are  not  to  be  neglected, 
but  they  must  be  subordinated  to  the  subject  as  a  whole. 
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SUDDEN  DEATH  FOLLOWING  THORACENTESIS. 
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Clinicians  of  \\'uUi  exi)erience  can  usually  recall  in  their  own 
memories  accidents  and  fatalities  attending  or  following  simple 
puncture  of  the  thorax  for  either  exploratory  purposes,  the  drain- 
age of  fluid  and  more  recently  for  the  institution  of  an  artificial 
pneumothorax  in  the  treatment  of  certain  cases  of  pulmonary 
tuberculosis.  Notwithstanding  the  fact  that  these  mishaps  are 
comparatively  uncommon  and  that  the  practice  of  thoracentesis  is 
now  considered  a  harmless  and  simple  procedure,  the  well-known 
possibility  of  syncope,  collapse  and  even  death  during  or  shortly 
following  it  should  be  sufficient  grounds  for  regarding  this  pro- 
cedure more  seriously  and  inducing  us  to  take  any  known  jirecau- 
tions  that  may  pre\-ent  the  occurrence  of  untoward  symptoms. 

Physiologic  Mechanisms.  The  physiologic  mechanisms  through 
which  syncoi)e,  collapse  and  death  are  brought  about  have  been 
the  subjects  of  several  signal  investigations,  and  although  it  cannot 
be  said  that  the  mechanism  is  understood  in  every  case,  neverthe- 
less certain  facts  have  been  demonstrated  which  rationally  explains 
the  mechanism  in  most  cases.  Russell'  studied  this  subject  in  1899, 
and  he  came  to  the  conclusion  that  the  s^iicope  which  sometimes 
attends  or  shortly  follows  simple  thoracentesis  is  based  up(m  direct 
injury  to  the  vagus  nerve  fibers  in  the  lung  tissue  with  secondary 
reflex  impulses  conveyed  to  the  heart.  This  explanation  does  not 
take  into  consideration  any  reflex  which  might  arise  and  be  propa- 
gated through  the  pleura  itself,  and  is,  in  consequence,  not  in  accord 
with  the  results  of  the  splendid  experimental  investigations  after- 
ward performed  by  Capps^  and  his  associates. 

TJw  Pleural  Reflex.  Capps's'^  interest  in  this  subject  was  aroused 
by  a  fatal  case  of  collapse  which  came  under  his  observation  in  a 
patient  with  a  pleural  effusion.  The  collapse  immediately  followed 
the  puncture  of  the  pleural  cavity  after  only  a  few  cubic  centimeters 
of  fluid  had  been  removed.  The  autopsy  failed  to  reveal  anatomic- 
evidence  for  the  cause  of  the  unfortunate  accident,  although  lesions 
such  as  laceration,  hemorrhage  and  edema  of  the  lung  were  sought 
as  well  as  an  investigation  of  the  brain.  It  was  to  the  careful 
experimental  work  of  this  investigator  that  clinical  medicine  owed 
the  neurogenic  conception  of  the  mechanism  of  collapse  in  these 
cases.  Capps  proved  the  existence  of  a  true  pleural  reflex,  and  any 
one  interested  m  this  subject  cannot  do  better  than  review  his 
original  papers.^  ^  ®  ^ 

By  ingenious  and  convincing  animal  experimentation  he  showed 
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that  the  heahhy  pleura  is  tolerant  to  irritation,  whereas  the  inflamed 
l)lein'a  may  react  to  irritation,  whether  mechanical  or  chemical,  by 
marked  reflex  circulatory  disturbances.  To  use  his  own  w^ords  he 
says,  "The  ])leural  reflex  may  act  on  the  cardioinhibitory  fibers  of 
the  heart  through  the  vagus  nerve-endings  or  oil  the  vasomotor 
centers  through  the  sympathetic  nerves." 

(^apps's  conclusions,  based  on  his  experiments,  are  as  follows: 

"  1.  Syncope  during  aspiration  is  the  result  of  direct  cardiac  inhi- 
bition. 

"2.  Syncope  during  aspiration  results  from  irritation  of  the 
pleural  or  pulmonary  nerves  either  by  the  trocar  or  by  congestion. 
It  is  most  common  toward  the  end  of  the  operation  when  the  instru- 
ment is  most  likely  to  scratch  the  jsleura  and  when  the  lung  is  most 
congested. 

"3.  Syncope  occurring  within  forty-eight  hours  after  aspiration 
is  probably  due  to  the  circulatory  reflexes  arising  from  congestion 
of  the  lungs. 

"4.  Syncope  during  irrigatioii  of  the  ]:)leural  cavity  is  the  result 
of  a  reflex  arising  from  the  chemical  irritation  of  the  pleura." 

Pulmonarii  Lesions  Pnxluccd  hi/  Thoracentesis  {Injury  and  Con- 
gestion). Besides  the  foregoing  fairly  clear-cut  type  of  collapse 
now  believed  to  be  due  to  the  pleural  reflex  (often  called  pleural 
shock)  there  is  another  rather  mixed  grou])  of  cases  which  are  seen 
but  which  have  a  varied  pathogenesis.  The  cases  referred  to  are, 
however,  constant  in  one  particular— in  that  they  are  practically 
always  associated  with  demonstrable  anatomic  lesion  of  the  lung 
parenchyma,  either  in  the  form  of  lacerations  or  puncture  wounds 
caused  by  the  trocar  accidentally  in  the  course  of  the  thora- 
centesis or  definite  ]>ulmonary  congestion  of  an  extreme  grade. 

Air  EmhoJisnt.  In  1912  Brauer^  directed  attention  to  the  ques- 
tion of  air  embolism  of  the  cerebral  vessels.  Stivelman,^  in  a 
recent  pa])er,  has  been  inclined  not  only  to  minimize  the  im])or- 
tance  of  this  occurrence  but  to  question  its  existence.  More  recently 
Spencer^"  has  reviewed  the  literature  on  the  subject  of  air  embolism 
following  thoracentesis  and  advances  considerable  evidence  that  the 
phenomenon  is  a  physiologic-pathologic  eiitity.  Schlaepfer"  quoted 
the  case  by  Saugman  of  a  young  woman  with  ])ulm()nary  tubercu- 
losis who  was  being  treated  by  the  artificial  pneumothorax  method. 
The  trocar  in  this  case  was  connected  with  a  manometer  and 
inserted  5.5  cm.,  when  the  manometer  showed  only  small  excur- 
sions, so  a  stylet  was  passed  and  on  drawing  this  out  a  little  blood 
followed.  Immediately  the  patient  felt  giddy  and  the  trocar  was 
withdrawn.  She  turned  pale  and  was  laid  on  her  back;  she  was 
unconscious  and  the  head  and  eyes,  with  contracted  pupils,  turned 
to  the  left.  Then  the  respiration  became  irregular  and  failed,  the 
l)upils  dilated  and  she  died.  In  this  case  it  was  found  that  the 
trocar  had  penetrated  a  vein  in  the  lung  and  gas  bubbles  were 
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found  in  tlR>  t)l(M)(hessels  at  tlie  base  of  the  l)raiii,  iiieludini;'  the 
sylvian  artery.  This  instance,  quoted  by  Selilaepfer,  together 
with  his  review  of  the  hterature,  afi'ord  ciinical  evidence  of  the 
existence  and  consequent  results  of  air  eml)oHsni  involving  especially 
the  cerebral  vessels. 

Pulmonary  Edema.  In  this  mixed  group  of  cases  there  occur 
those  which  present  the  well-recognized,  clinical  picture  of  acute 
pulmonary  edema.  The  phenomenon  usually  supervenes  after  the 
drainage  of  the  pleural  cavity,  though  it  is  known  to  occur  after 
simple  exploration.  The  exact  mechanism  of  acute  pulmonary 
edema  has  long  been  a  moot  question  among  pathologists,  and  in 
spite  of  the  tremendous  impetus  of  the  late  war  to  solve  once  and 
for  all  this  perplexing  ]:>roblem  it  remains  in  dispute. 

Sclilomovitz'-  concludes  his  long  paper,  which  is  a  critical  review 
of  the  important  work  done  on  experimental  pulmonary  edema, 
with  the  statement  that  the  mechanism  of  its  causation  must  be 
sought  beyond  the  immediately  obvious  causes,  such  as  intravenous 
emboli,  intravenous  injection  of  drugs,  injury  to  the  chambers  of 
the  left  heart,  particularly  the  ventricle,  electrical  stimulation  of 
the  lung  tissue  directly,  alterations  in  the  content  or  the  amount 
of  blood,  or  any  of  the  many  other  causes  which  have  been  advanced. 
It  is  conceivable  that  acute  pulmonary  edema  may  be  the  resultant 
of  a  group  of  causes. 

Other  Pnhnonarij  Lesions.  Pulmonary  thrombosis,  following  lung 
puncture,  with  blood-clot  embolism  to  the  heart  or  brain,  may  also 
cause  untoward  symptoms.  Pulmonary  hemorrhage  and  conges- 
tion, with  or  without  hemoptysis, ^^  is  at  times  the  chief  causative 
factor  in  the  production  of  the  disagreeable  and  dangerous  sequehv 
of  thoracentesis.  Albuminous  expectoration  is  one  of  the  well- 
recognized  but  less  common  results  of  pleural  tapping. 

In  this  mixed  group,  which  has  just  been  reviewed,  it  is  more 
than  likely  that  several  of  these  factors  combined  accoimt  for  the 
collapse  in  most  instances. 

Pneumothorax.  Besides  the  mechanisms  mentioned  above, 
namely,  the  pleural  reflex  of  Capps  and  this  second  group  of  cases 
with  mixed  pathogenesis,  in  which  there  are  always  demonstrable 
lung  parenchyma  lesions,  there  is  one  other  condition  of  lesser 
importance  that  must  be  mentioned  as  a  cause  of  untoward  symp- 
toms and  even  death.  Numerous  cases  of  spontaneous  pneumo- 
thorax ha^■e  occurred  following  exploratory  thoracentesis,  as 
pointed  out  years  ago  by  Sears  ;^''  but  since  the  institution  of  the 
treatment  of  pulmonary  tuberculosis  by  the  artificially  induced 
pneumothorax  method"^  ^'  the  wealth  of  clinical  experience  ottered 
by  this  procedure  has  shown  that  this  sequel  is  not  of  serious  import 
and  is  rarely  the  cause  for  untoward  symptoms. ^^  Doubtless  many 
of  the  fatal  cases  reported  in  the  older  literatiu-e  which  were 
accredited  to  the  accidental  production  of  a  pneumothorax  follow- 
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ing  exploratory  thoracentesis,  or  the  treat ineut  of  empyemas,  or  the 
withdrawal  of  pleural  effusions,  would  in  tiie  light  of  our  present 
ideas  be  better  explained  on  the  basis  of  the  pleuial  reflex  or  pul- 
monary injury  and  congestion. 

The  following  case  stimulated  my  interest  in  this  subject,  and  is 
presented  rather  completely  both  from  the  clinical  and  pathologic 
standpoint  because  it  exemplifies  an  instance  of  a  fatal  accident 
following  therapeutic  thoracentesis. 

Case  Report,  (linical  Uisiory.  The  patient  was  a  married 
woman,  aged  twenty-three  years,  who  was  admitted  to  the  Uro- 
logical  Service  of  the  San  Francisco  City  and  County  Hospital  on 
July  27,  1921,  with  the  complaint  of  continuous  sharp  pain  over 
the  right  side  of  the  abdomen.  The  family  history  was  essentially 
negative,  she  being  the  mother  of  three  healthy  children  and  with 
no  history  of  miscarriages.  The  anamnesis  disclosed  the  fact  that 
she  had  had  the  usual  children's  diseases  without  known  complica- 
tions and  also  malaria  at  eight  years  of  age  and  influenza  at  twenty. 
She  had  lost  ten  pounds  during  the  three  months  previous  to 
admission. 

The  present  illness  dated  from  November,  1920,  with  the  onset 
of  frequency  of  urination  and  incontinence  of  urine.  The  patient 
consulted  a  physician  in  April,  1921,  who  told  her  that  she  had 
"bladder  trouble."  During  the  last  few  months  before  admission 
she  has  been  disturbed  by  some  dyspnea,  night-sweats  and  dull 
abdominal  pain  following  her  bowel  movements. 

The  important  flndings  made  out  in  the  physical  examination  at 
this  time  pertained  to  the  chest,  abdomen  and  the  urine.  There 
was  slight  bulging  of  the  chest  at  the  right  base,  and  over  this 
area  expansion  was  poor,  the  percussion  note  was  definitely  impaired 
and  both  tactile  fremitus  and  the  breath  sounds  were  absent.  The 
right  flank  was  bulging  and  there  was  an  increased  muscular  resist- 
ance over  the  entire  right  abdominal  wall.  The  pelvic  examination 
was  negative.  A  catheterized  specimen  of  urine  was  reddish  brown 
in  color,  contained  many  pus  cells,  with  the  polymorphonuclear 
type  predominating;  there  were  many  bacteria  present,  but  no 
tubercle  bacilli  could  be  demonstrated  at  this  time  in  the  centrifu- 
galized  specimen.  The  usual  morphologic  study  of  the  blood 
showed:  erythrocytes,  4,(100,000;  leukocytes,  17,000;  a  ditt'erential 
count  with  an  increase  of  the  mononuclear  elements.  The  blood 
Wassermann  was  negative  and  the  ordinary  phthalein  kidney  func- 
tion test  showed  a  normal  output  for  the  two-hour  period.  Ureteral 
catheterization  of  the  right  kidney  showed  marked  reduction  of 
fimction  on  this  side  and  a  urine  which  contained  much  pus  and 
some  tubercle  l)acilli.  A  diagnosis  of  pyonephrosis  of  tuberculous 
origin  was  made  and  a  surgical  operation  decided  upon. 

On  August'  5  a  right  nephrectomy  was  performed  and  a  large 
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pyoiicplirotic  kidiu'v  \va.s  removed.  For  .sc\ci'al  weeks  follow ini;' 
the  operation  the  j)atieiit'.s  coiKhtion  was  fairly  satisfaetory ;  how- 
ever, the  pulse,  teiiii)erature  and  res})iration  remained  elevated, 
which  simulated  the  preoperative  picture.  The  condition  at  the 
base  of  the  right  lung  was  thought  to  be  due  to  a  pleurisy  with 
efl'usion,  and  this  was  concurred  in  by  the  fluoroscopic  examination. 
Cystoscopic  examination  of  the  bladder  showed  a  marked  chronic, 
diffuse  cystitis  with  secondary  contraction. 

On  August  22,  at  4  p.m.,  it  was  decided  to  perform  an  explora- 
tory thoracentesis.  The  patient  was  elevated  to  the  usual  sitting 
position  and  the  skin  over  the  seventh  interspace  in  the  posterior 
maxillary  line  was  anesthetized  with  a  1  percent  novocain  solution. 
The  exploratory  trocar  was  attached  to  the  usual  20  cc  Luer  syringe 
and  the  puncture  was  made  at  the  abo\e-mentioned  point.  The 
trocar  was  sharp  and  no  undue  resistance  was  observed  by  the 
operator.  On  an  attempt  to  aspirate  the  pleural  cavity  nothing  was 
recovered,  and  consetpiently  the  trocar  was  partially  remo\'ed  and 
then  thrust  forward  in  several  directions.  In  the  course  of  these 
explorations  it  was  suddenly  noted  that  an  abrupt  change  had 
occiu-red  in  the  patient.  The  first  striking  symptoms  observed 
were  the  presence  of  cyanosis  of  the  face  and  neck  and  a  general 
stiffness  of  the  body.  This  was  followed  rapidly  by  a  loss  of  con- 
sciousness. Immediately  after  this  condition  was  noted  the  aspi- 
rating trocar  was  withdrawn  and  measures  were  taken  to  relieve 
the  apparent  collapse.  The  head  was  lowered,  adrenalin  and 
atropin  were  administered  subcutaneously  and  an  ice-bag  applied 
to  the  precordium.  Within  a  few  minutes  after  the  onset  of  the 
symptoms  the  respirations  became  labored,  tracheal  rales  were 
heard  and  considerable  pinkish  fluid  was  regurgitated  by  the  mouth. 
Thereupon  the  breathing  slowed  and  artificial  respiration  was 
begun,  and  this  was  followed  by  the  administration  of  oxygen.  The 
pulse  had  elevated  and  varied  between  150  and  200.  I'nfortunately 
no  blood-pressure  determinations  were  made  during  the  twelve- 
hour  period  of  collapse  before  death.  Within  a  half-hour  after  the 
mishap  the  reHexes  were  investigated  and  it  was  foimd  that  there 
was  a  definite  jaw  clonus  present,  the  pupils  were  dilated  and  did 
not  react  to  light,  a  bilateral  ankle  clonus  was  present  and  a  posi- 
tive Babinski  was  found  on  the  right  side,  whereas  it  was  doubtful 
on  the  left.  During  the  next  twelve  hours  the  patient  remained  in 
tliis  state  of  shock  and  at  no  time  regained  consciousness.  The 
reflexes  varied  from  time  to  time  but  the  picture  in  general  was 
constant.  The  patient  died  at  4  a.m.  on  the  morning  of  August  23, 
just  t\^'elve  hours  after  the  thoracentesis  and  onset  of  the  disastrous 
accident.  A  few  moments  before  death  a  large  amount  of  grumous, 
blood-stained  material  was  regurgitated  from  the  mouth.  There 
were  no  involuntary  movements  of  the  bowels  or  bladder  during 
the  comatose  state  immediately  preceding  death.     Although  there 
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were  various  refiex  disturl)aiiees,  indieatiii^-  eerehral  irritation,  tliere 
were  no  definite  paralyses  or  convulsions. 

Autopsy.  The  chief  findings  of  the  postmortem  examination, 
five  hours  after  death,  were  the  following:  General  survey  showed 
the  body  of  a  well-developed  and  fairly  well-nourished  woman  of 
about  her  stated  age.  In  the  right  posterior-axillary  line,  at  the 
level  of  the  sixth  interspace,  there  was  a  small  puncture  wound. 
In  the  right  lumbar  region  there  was  a  long,  recently  healed,  surgical 
scar,  extending  from  the  eleventh  rib  about  4  cm,  from  the  spine 
downward  and  obliquely  forward  for  about  16  cm.  to  the  crest  of 
the  ilium,  reaching  a  point  5  cm.  posterior  to  the  anterior-superior 
spine  of  the  ilium.  The  lower  angle  of  the  wound  presented  a 
draining  sinus  and  at  the  upper  angle  there  was  a  small  fluctuant 
area. 

Abdoinen.  The  abdomen  was  opened  by  the  usual  midline 
incision.  The  peritoneum  appeared  normal  except  in  the  region 
of  the  hepatic  ffexure,  where  there  were  fibrous  adhesions  binding 
this  flexure  and  the  posterior-inferior  surface  of  the  liver  high  up 
to  the  posterior  abdominal  wall  and  the  diaphragm.  There  were 
numerous  fibrous  adhesions  about  the  spleen.  The  mesenteries  of 
the  ascending  and  descending  colons  were  unusually  long.  The 
stomach  was  tremendously  dilated  and  was  filled  with  a  black  liquid. 

Pleural  CariUes.  The  diaphragm  was  in  the  normal  position. 
The  left  pleural  cavity  was  practically  obliterated  by  dense  fibrous 
adhesions,  whereas  the  right  cavity  also  showed  the  same  general 
condition,  except  that  the  adhesions  were  less  numerous  and  dense. 
There  w^as  no  free  fluid  in  either  pleural  cavity. 

Pericardial  Catity.  The  pericardium  was  normal  and  there  was 
no  fluid  in  the  pericardial  sac. 

Heart.  The  heart  appeared  about  normal  in  size  and  weighed 
220  gm.  The  epicardium  was  smooth  anti  glistening  and  the  myo- 
cardium was  of  good  color  and  consistency  and  show^ed  no  scars  or 
areas  of  necrosis.  The  endocardium  and  the  valves  were  normal 
throughout.  The  valve  measurements  v»-ere  normal  and  the 
coronary  arteries  were  negative. 

Aorta.  The  aorta  was  normal  in  position.  The  intima  was 
smooth  and  delicate. 

lAings.  The  surfaces  of  both  lungs  were  extensively  roughened 
by  the  thick,  dense,  pleural  adhesions  mentione<l  above.  The  lungs 
were  moderately  volumiiious,  hypercrepitant,  and  on  section 
appeared  to  be  markedly  edematous;  scattered  throughout  there 
were  noted  numerous  moderate-sized,  irregular,  hyperemic  areas. 
From  the  cut  surfaces  of  both  lungs  considerable  frothy,  pinkish 
fluid  exuded,  which,  however,  did  not  appear  blood-stained.  In  some 
areas  there  was  also  a  certain  small  amount  of  ])us  which  could  be 
pressed  from  the  bisected  bronchioles.  In  the  posterior  portion  of 
the  left  lower  lobe  there  w^as  seen  a  depressed,  dark-colored,  irregu- 
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lar  area  which  measured  2  x  o  cm.  in  diameter.  On  section  throu<j;h 
this  area  there  a])peared  a  poorly  defined,  (hirk,  bhiish-red  area 
sUijhtly  firmer  than  the  surrounihnii;  tissue  and  extenchng  for  about 
2  cm.  into  the  cut  surface  of  the  hmg.  In  the  upper  lobe  near  the 
apex  on  the  left  there  was  a  firm,  grayish-yellow,  opaque,  raised 
area  about  1  cm.  in  diameter  Avhich  was  surrounded  by  a  narrow, 
pale,  translucent  z()n'^\  Considerable  interest  centered  around  the 
right  middle  lobe,  which  on  section  presented  several  moderate- 
sized,  dark-bluish,  slightly  raised  areas.  In  the  center  of  one  of 
these  dark  areas  there  was  a  definite  puncture  wound.  The  entire 
lung  parenchyma  in  this  region  disclosed  the  fact  that  the  mid- 
lobe  was  the  seat  of  extensi\'e  hemorrhage.  This  hemorrhage 
extended  down  to  the  region  of  one  of  the  large  branches  of  the 
pulmonary  vein,  but  actual  rupture  of  the  wall  of  this  vein  could 
not  be  demonstrated.  Xo  clots  were  found  in  the  bronchioles 
supplying  this  portion  of  the  midlobe.  The  larger  bronchial 
branches  in  both  lungs  contained  a  considerable  amount  of  froth\' 
fluid. 

Liver.  The  liver  was  slightly  enlarged  and  over  the  cut  surface 
there  were  scattered  irregularly  a  few  small,  round,  yellowish- 
brown,  opaque  areas  which  were  less  than  1  mm.  in  diameter. 
The  gall-blaflder  and  ducts  appeared  normal. 

Spleen.  The  spleen  was  large  and  the  capsule  was  attached  to 
the  inferior,  left,  diapliragmatic  surface  by  diffuse  adhesions.  On 
section  the  spleen  showed  nothing  remarkable. 

Lntesfines  and  Pancreas.     These  structiu'cs  were  normal. 

Mesentery.  The  mesentery  was  normal  except  for  the  adhesions 
mentioned  above. 

Lymph  Nodes.  The  posterior  mediastinal  lymph  nodes  appeared 
somewhat  enlarged.  There  was  no  definite  inv'ohement  of  either 
the  mediastinal  or  the  retroperitoneal  nodes. 

Kidneys.  The  right  kidney  was  absent  (nephrectomy  six  weeks 
before  death).  The  left  kidney  was  slightly  enlarged,  weighed  200 
gm.,  and  the  capsule  stripped  readily,  leaving  a  brownish-red  sur- 
face. The  cut  surface  of  the  bisected  kidney  showed  normal  mark- 
ings, however;  the  cortex  was  somewhat  increased  in  thickness, 
measuring  7  to  S  mm.  in  diameter.  The  glomeruli  were  readily 
visible  as  white  points.  The  medulla  was  also  moderately  increased 
in  thickness  and  was  sharply  separated  from  the  cortex.  The  renal 
l)elvis,  ureter  and  vessels  appeared  normal.  In  the  right  lumbar 
region,  at  the  site  of  the  nephrectomy,  the  tissues  were  diffusely 
thickened  and  scarred,  involving  the  psoas  muscle  as  well  as  the 
fascia  and  the  adjacent  fibro-fatty  tissues.  The  region  lying 
immediately  below  the  skin  under  the  operati\e  scar  presented  a 
surface  covered  with  necrotic  tissue,  in  the  midst  of  which  were 
seen  numerous  small,  opaque  granules,  while  section  through 
the  upper  portion  of  this  tissue  mass  disclosed  the  right  adrenal 
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buried  within  the  dense  tissue.  The  gland,  however,  showed  no 
evidenee  of  tuberculous  involvement.     The  left  adrenal  was  normal. 

Bladder.  The  urinary  bladder  was  small.  The  mucosa  showed 
an  extensive,  irregular,  rather  superficial,  ulcerati\e  process  s(,'attered 
over  its  surface,  together  with  numerous  small,  semitranslucent 
nodules.  The  ureteral  orifices  were  situated  at  some  distance  from 
the  urethra.  The  one  on  the  left  was  readily  found  and  was  more 
or  less  surrounded  by  definite  tubercles,  whereas  the  right  orifice 
presented  a  fuimel-shaped  depression  while  the  tissue  surroimding 
it  was  extensively  invohed  in  the  tuberculous  ulcerative  process. 
The  distal  bladder  portion  of  the  left  ureter  appeared  normal;  on 
the  other  hand  the  right  ureter  showed  a  marked  thickening  of 
tlie  wall  throughout,  with  small,  scattered  ulcerations  o\er  the 
mucosa. 

Brain.     Permission  was  not  obtained  to  remo\e  the  brain. 

Complete  Anatomic  Diagnosis.  Right  nephrectonn-;  marked 
tuberculous  ulcerati\e  cystitis;  marked  tuberculous  involvement 
of  the  right  ureter;  extensive  tuberculous  inflammatory  reaction 
in  the  tissues  of  the  right  lumbar  region  with  burial  of  the  left 
adrenal  in  the  fibrous  tissue;  fibrous  adhesions  about  the  he])atic 
flexure  and  the  posterior-inferior  surface  of  the  right  lobe  of  the 
liver;  small  focus  of  pulmonary  gelatinous  and  caseous  pneumonia 
in  the  left  upper  lobe;  extensive  pulmonary  edema;  disseminated 
hyperemic  foci  in  both  lungs;  slight  purulent  bronchitis;  puncture 
wound  of  the  midlol)e  of  the  right  lung  with  moderate  hemor- 
rhage into  the  pulmonary  tissue;  recent  hemorrhagic  infarct  in 
the  lower  lobe  of  the  left  lung;  diffuse  pleural  adhesions  bilateral; 
acute  gray  splenic  tumor;  perisplenic  fibrous  adhesions;  i)aren- 
chymatous  degeneration  of  the  viscera;  moderate  endothelial 
hyperplasia  in  the  retroperitoneal  and  mediastinal  lymph  nodes; 
marked  dilatation  of  the  stomach  with  "coffee-ground"  contents; 
moderate  compensatory  hypertrojjhy  of  the  left  kidney. 

Conclusion.  In  the  foregoing  case,  it  is  ol)vious  from  the  autopsy 
findings,  outlined  above,  that  the  collapse  during  exploratory 
thoracentesis  and  the  subsequent  death  of  the  ])atient  within  twelve 
hours  of  the  puncture  were  not  produced  })rimarily  by  the  ]3leural 
reflex,  or,  on  the  other  hand,  by  the  production  of  an  accidental, 
rapidly  formed,  s])ontaneous  pneumothorax.  The  j)uncture  wound 
in  the  middle  lobe  of  the  right  lung,  which  was  surrounded  by 
hemorrhage  and  congestion,  in  association  with  the  presence  of 
extensive  pulmonary  edema,  justify  the  su])position  that  this 
accident  was  caused  by  the  combined  physiologic-])athologic 
mechanism  discussed  as  our  second  group,  namely,  injury  and  con- 
gestion of  the  lung  ])arenchyma  plus  acute  pulmonary  edema  with 
secondary  circulatory  reflexes,  appear  to  have  been  responsible  for 
the  fatal  outcome.  Nothing  was  observed  either  in  the  clinical 
picture  or  the  autoi)sy  findings  to  suggest  that  air  embolism  was  ti 
factor, 
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DIFFUSE  GLOMERULO-NEPHRITIS. 
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With  the  increasing  knowledge  of  kidney  flisease  our  viewpoint 
has  gradually  undergone  transformation.  We  have  learned  to 
separate  the  various  forms  of  tubular  nephritis  or  nei)hrosis  as 
definite  entities.  We  have  learned  to  separate  the  purely  arterio- 
sclerotic kidney.  In  the  realm  of  glomerulo-nephritis  or  nephritis 
proper,  we  have  learned  to  separate  the  focal  and  em])olic  forms 
from  the  diffuse  forms.  In  the  difi'use  forms  the  conceptions  are 
still  much  confused,  and  in  spite  of  the  immense  amount  of  work 
on  the  pathology  of  the  kidney  and  on  the  blood  chemistry  there 
is  still  little  proper  understanding  of  the  processes  involved.  This 
paper  is  written  with  the  object  of  giving  a  clear  view  of  this  disease 
and  especially  to  give  due  prominence  to  Volhard  's  theory  of  the 
pathogenesis  of  diffuse  nephritis,  which  has  not  been  sufficiently 
appreciated. 

To  understand  the  disease  processes  irnohed  one  must  con- 
tinually realize  that  diffuse  glomerulo-nephritis  is  in  point  of  time 
an  extremely  variable  process.  It  always  has  its  origin  in  an  acute 
form,  often  in  early  childhood.  When  it  passes  into  a  chronic 
form  it  may  only  last  a  few  months  or  may  stretch  over  years,  and 
may  even  find  its  terminal  stage  more  than  twenty  years  later. 
The  pathologist  who  studies  such  kidneys  sees  the  changes  at  the 
time  of  death  only,  and  these  are  often  complicated  by  the  addition 
of  recent  and  acute  changes  to  the  old  and  chronic  ones,  as  well  as 
by  the  secondary  changes  in  the  arteries  and  arterioles. 

The  pathology  of  difi'use  glomerulo-nephritis  has  been  definitely 
placed  on  a  firm  footing  by  the  work  of  Xauwerck^  and  of  Langhans- 
among  the  older  writers,  and  the  recent  investigators  especially 
by  Loehlein,^  Fahr,^  Herxlieimer,^  Jungman'^  and  others. 

The  following  description  of  the  pathologic  histology  of  the 
kidney  is  from  the  work  of  the  above-named  authors. 

Acute  Diffuse  Glomerulonephritis.  The  earliest  pictures 
are  characterized  by  a  more  or  less  equal  involvement  of  all  the 
glomeruli.  The  glomeruli  are  enlarged,  entirely  filling  the  capsular 
sj^ace  and  often  protruding  into  the  neck  of  the  tul)ule.  The 
individual  capillaries  are  enlarged,  swollen  and  there  is  an  increased 
number  of  nuclei  partly  })elonging  to  endothelial  cells  but  mostly 
to  a  greatly  increased  number  of  leukocytes  which  can  be  demon- 
strated, as  Graft"^  has  shown,  by  the  oxydase  method.  The  loops 
of  the  cai)illaries  are  especially  characterized  by  their  bloodless- 
ness  while  the  intertul)ular  capillaries  are  filled  with  blood.     The 
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walls  of  the  glomerular  capillaries  are  thickened,  and  the  lumen 
is  empty  of  blood  but  contains  a  granular  protoplasm  in  which  the 
proliferated  endothelial  cells  and  the  leukocytes  are  embedded. 
Here  and  there  the  glomeruli  are  sprinkled  with  fat  droplets. 

The  capsular  epithelium  shows  at  this  stage  cloudy  swelling, 
fatty  degeneration  with  beginning  proliferation  of  cells.  In  the 
capsular  space  here  and  there  where  the  glomerulus  does  not  quite 
fill  it  some  red  cells  and  coagulated  albumin  may  be  seen. 

The  convoluted  tubules  show  cloudy  and  fatty  degeneration  and 
in  some  areas  desquamation  of  cells.  These  are  secondary  to  the 
changes  in  the  glomeruli  especially  to  the  bloodlessness.  It  is  the 
bloodlessness  of  the  glomeruli  which  dominates  the  pathologic 
picture  of  acute  diffuse  glomerulo-nephritis,  and  it  is  the  intensity 
and  duration  of  the  bloodlessness  which  dominates  the  further 
progress  of  the  disease. 

There  are  four  possibilities  in  the  further  developments  of  this 
disease. 

1.  The  capillaries  of  the  glomeruli  are  again  filled  with  blood, 
the  swelling  lessens  and  the  glomeruli  gradually  return  to  normal. 
Of  course,  kidneys  showing  such  a  return  to  normal  of  the  glomeruli 
are  rarely  seen  post  mortem  and  are  only  obtained  when  death  is 
due  to  some  complication  occurring  just  at  this  time.  Volhard 
and  Fahr*^  describe  such  a  case.  Herxheimer 's"  cases  X  and  XI 
are  such  cases. 

2.  The  bloodlessness  persists  in  its  intensity  and  the  changes  in 
the  glomeruli  are  rapidly  progressive.  The  capillaries  of  the 
glomeruli  are  now  shrunken  and  partly  hyalinized  and  contain 
an  increased  amount  of  cellular  elements.  The  ])ro] iteration  of  the 
capsular  epithelium  increases  and  forms  concentric  and  semilunar 
masses  of  cell  layers,  which  also  become  partly  hyalinized  and 
contain  fat  droplets.  They  fill  the  capsular  space  and  are  often 
larger  than  the  glomerulus. 

The  tubules  are  dilated,  atrophied,  the  cells  are  flattened,  degene- 
rated and  the  lumen  is  filled  with  casts.  The  interstitial  tissue  is 
here  and  there  infiltrated  with  round  cells  and  young  connective 
tissue.     The  vessels  show  a  proliferation  of  the  intima. 

This  is  the  severest  form.  It  corresponds  to  the  extracapillary 
form  of  \'olhard  and  Fahr  and  has  been  termed  subacute  nephritis 
by  Volhard. 

3.  In  this  form  the  bloodlessness  is  not  ciuite  complete  and  here 
and  there  in  the  first  divisions  of  the  vasa  aft'erentia  blood  may  be 
seen.  The  glomeruli  show  a  variety  of  pictures.  The  caj^illaries  are 
broad,  their  walls  thickened  and  partly  hyalinized,  some  glomeruli 
are  entirely  hyalinized.  The  capsular  epithelium  is  not  proliferated 
but  is  surrounded  by  concentric  layers  of  connective  tissue.  The 
tubules  are  dilated,  regeneration  of  tubular  cells  is  found  here  and 
there,  but  fatty  and  lipoid  degeneration  predominates  throughout. 
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The  interstitial  tissue  is  markedly  increased  and  also  contains  fats 
and  lipoids.  The  vessels,  especially  the  small  ones,  show  definite 
proliferation  of  the  intima.  This  form,  which  may  last  for  a  long 
time,  has  been  termed  by  Volhard  the  subchronic  form  and  corre- 
sponds to  the  intracapillary  form  of  Volhard  and  Fahr. 

4.  This  forms  the  secondary  contracted  kidney.  The  markedly 
increased  connective  tissue  dominates  the  picture.  It  is  irregu- 
larly distributed  and  in  places  infiltrated  with  round  cells. 
Embedded  in  the  connective  tissue  are  masses  of  hyalinized  glomeruli 
and  atrophied  tubules.  Scattered  among  these  are  areas  contain- 
ing enlarged  glomeruli  of  normal  appearance  and  of  normal  blood 
content.  The  tubules  belonging  to  these  glomeruli  are  dilated, 
their  epithelium  is  low,  and  fatty  degeneration  may  be  seen.  Some 
of  the  glomeruli  may  be  seen  to  be  partly  hyalinized  and  surrounded 
by  concentric  formations  of  connective  tissue.  The  vessels,  the 
large  as  well  as  the  small  ones,  show  marked  arteriosclerosis  with 
proliferation  of  the  intima  and  splitting  of  the  internal  elastic 
membrane,  and  fatty  degeneration,  while  some  vessels  are  com- 
pletely occluded.  This  is  the  chronic  form  or  endarteritic  form 
of  Volhard. 

In  viewing  the  histological  pictures  one  important  fact  stands 
out  clearly,  namely,  the  l)loodlessness  of  the  glomeruli  and  the 
reaction  to  this  bloodlessness.  This  is  the  prime  factor  and  its 
importance  is  insisted  npon  by  Loehlein  and  more  so  by  Volhard 
and  Fahr.  The  changes  in  the  tubules  are  secondary  to  it.  In 
the  acute  dift'use  glomerulo-nephritis  it  is  the  bloodlessness  of  the 
glomeruli  which  causes  the  infiltration  of  leukocytes  and  prolif- 
eration of  the  endothelial  cells.  It  is  the  intensity  of  the  blood- 
lessness which  determines  the  severity  of  the  acute  form,  and  it  is 
the  duration  of  the  bloodlessness  which  determines  whether  the 
changes  in  the  glomeruli  will  retrogress  aTid  their  capillaries  again 
become  permeable  to  tlie  entrance  of  blood  or  whether  the  glomer- 
ular changes  will  become  progressive,  resulting  in  the  subacute 
and  subchronic  forms.  If  the  intensity  or  completeness  of  the 
bloodlessness  of  the  glomeruli  is  marked  and  the  duration  sufli- 
ciently  prolonged,  the  capillaries  of  the  swollen  glomeruli  gradually 
begin  to  shrink,  and  the  capsular  space  which  is  now  functionless 
becomes  filled  with  the  proliferated  capsular  epithelium  and  at 
times  with  a  leukocytic  and  hemorrhagic  exudate  which  also  becomes 
hyalinized.  The  permanent  marked  diminution  of  the  blood 
supply  results  also  in  the  changes  in  the  tubules  previously 
mentioned.  These  changes  and  their  variations,  resulting  from 
the  bloodlessness  of  the  glomeruli  which  form  the  characteristics 
of  the  subacute  form,  determine  the  duration  of  the  disease.  As 
these  changes,  once  established,  are  not  retrogressive  a  fatal  out- 
come is  necessarily  the  result  in  the  subacute  form. 

The  subchroni(;  form  results  when  the  duration  of  the   l)loo(l- 
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lessness  is  sufficiently  prolonged,  but  is  much  lessened  in  intensity 
and  completeness.  The  glomeruli  are  really  not  bloodless  but 
blood-poor,  and  although  some  capillaries  contain  blood,  most  of 
them  do  not,  and  have  undergone  permanent  changes  with  shrink- 
age, and  resulting  increase  in  the  interstitial  tissue,  "^rhe  duration 
of  this  form,  whether  months  or  years,  depends  upon  how  nmcli 
the  capillaries  again  become  permeable  to  the  entrance  of  blood; 
and  also  whether  the  pressure  necessary  to  force  the  blood  through 
the  capillaries  is  available. 

All  the  variations  in  the  histological  pictures,  as  well  as  in  the 
clinical  forms,  depend,  therefore,  upon  these  factors.  (1)  The 
duration  and  intensity  of  the  bloodlessness.  (2)  The  extent  of 
the  proliferative  and  infiltrative  reaction  as  a  consequence  of  this 
bloodlessness.  (3)  The  extent  to  which,  in  spite  of  these  reactions, 
the  capillaries  of  the  glomeruli  can  again  become  filled  with  blood. 

The  very  chronic  form,  in  which  the  glomeruli  remain  normal 
for  many  years  after  the  subsidence  of  the  acute  stage,  and  which 
however,  eventually  results  in  the  histological  pictures  described 
above,  is  more  complex  and  we  shall  return  to  this  form  later. 

The  essential  element  and  the  starting  point  is  the  bloodlessness 
of  the  glomeruli.  All  the  recent  investigators  in  this  field  insist 
on  this  point.  It  has  been  assumed  that  this  bloodlessness  is 
secondary  to  the  changes  in  the  glomeruli.  Volhard,^**  who  has 
brought  to  the  study  of  the  nephritides  a  greater  understanding 
and  insight  than  any  other  worker  in  this  field,  has  proposed  a 
new  explanation  for  this  bloodlessness  of  the  glomeruli,  which 
gives  a  new  viewpoint  to  the  whole  pathogenesis  of  the  disease. 
Volhard  comes  to  the  conclusion  that  the  starting  point  of  all  forms 
of  dift'use  glomerulo-nephritis  and  the  cause  of  the  bloodlessness 
of  the  glomeruli  is  a  spastic  contraction  of  the  arteries  above  the 
afferent  artery  to  the  glomerulus;  and  that  everything  we  have 
said  above  as  resulting  from  the  bloodlessness  of  the  glomeruli  is 
in  the  last  instance  the  result  of  the  intensity  and  duration  of  the 
spastic  contraction.  The  arterial  narrowing  is  at  first  functional 
and  not  the  result  of  organic  changes  in  the  vessel  wall,  but  with 
the  duration  of  this  spastic  contraction  organic  changes  result  in 
the  vessel  below  the  choking,  as  well  as  in  the  glomeruli.  The 
changes  in  the  vessel  wall  below  the  point  of  choking  have  the 
character  of  a  proliferating  endarteritis  with  a  consequent  per- 
manent narrowing  of  the  lumen.  As  long  as  the  choking  of  the 
blood  stream  is  due  to  a  functional  spastic  contraction  the  vessels 
may  again  become  permeable  when  the  choking  is  released.  Once 
the  organic  changes  have  developed  it  depends  upon  their  extent 
whether  the  vessels  become  permeable  and  to  what  degree.  In 
the  acute  diffuse  form  the  blood-vessels  may  always  become  per- 
meable, l)ut  with  the  organic  changes  in  the  blood-vessels  definitely 
developed  it  depends  upon  the  intensity  and  extent  of  these  organic 
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changes,  whether  the  disease  passes  int(^  the  rapidly  fatal  sub- 
acute form,  or  into  the  slowly  progressive  and  fatal  subchronic 
form. 

This  theory  of  acute  ischemia  of  the  glomeruli,  at  first  functional 
and  due  in  the  progressive  cases  to  organic  changes  in  the  vessels 
and  glomeruli,  is  of  very  great  importance.  Volhard  observes, 
in  the  support  of  this  theory,  that  he  has  found  in  kidney  sections 
obtained  at  ojjeration  for  decapsulation  of  the  kidney,  that  the 
proliferati^•e  changes  in  the  glomeruli  were  minimal,  although  the 
glomerular  capillaries  were  bloodless.  In  support  of  the  functional 
origin  of  the  ischemia,  he  observes  that  he  has  been  able  in  some 
cases  in  the  early  acute  stage  to  relax  the  choking  of  the  vessels 
by  the  single  administration  of  a  large  quantity  of  water.  This 
release  would  not  have  been  obtained  if  the  choking  were  of  organic 
origin.  He  also  observes,  in  support  of  this  theory,  that  the  acute 
form  may  heal  without  leaving  any  changes  in  the  A'essels  or 
glomeruli. 

Huelse,"  in  discussing  Volhard 's  theory,  remarks  that  while  there 
are  some  objections  to  the  theory  that  have  not  been  overcome, 
no  critic  of  this  theory  has  been  able  to  su])ply  anything  more 
plausible. 

With  the  assumption  of  an  angiospastic  ischemia  of  the  glomeruli 
as  the  beginning  of  diti'use  nephritis,  we  enter  the  field  of  functional 
processes  and  changes.     Our  problems  here  are  as  follows: 

1.  What  is  the  normal  control  of  the  fiow  of  blood  to  the  glomeruli, 
and  what  effect  have  the  normal  variations  of  this  control  on  the 
function  of  the  kidney? 

2.  How  is  the  excessively  increased  control  which  results  in  an 
angiospastic  ischemia  of  the  glomeruli  brought  about? 

3.  What  is  the  effect  of  this  ischemia  on  the  function  of  the 
kidney,  and  how  is  this  effect  com])ensated? 

4.  How  can  the  clinical  phenomena  be  explained  on  the  basis  of 
this  ischemia? 

The  function  of  the  kidne\'  is  to  eliminate  the  nitrogenous  waste 
products  of  body  metabolism,  to  eliminate  pr()m])tly  any  excess  of 
water  in  the  body,  and  to  help  maintain  the  constancy  of  the  blood 
^•olume  and  })lood  composition.  An  excess  of  fluid  intake  is  at 
once  eliminated  by  the  kidney  in  a  urine  of  low  specific  gravity. 
Diminution  of  the  fiuid  intake  causes  the  kidney  to  produce  a 
highly  concentrated  urine  so  as  to  save  the  water  and  certain  salts 
for  the  body  economy.  It  is  not  necessary  here  to  enter  into  the 
age-old  controversy  between  secretion  on  the  one  hand  and  fil- 
tration and  reabsorption  on  the  other.  A  mediating  view  has 
been  put  forward  l)y  IMetzner^-,  who  assumes  filtration  by  the 
glomeruli  and  reabs()r))tion  as  well  as  secretion  by  the  tubules. 
Recently  Cushny''*  has  most  thoroughly  presented  the  case  for 
the   filtrati(»n   and    reabsorption   theory.     (Jlomerular    filtration   is 
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practically  assumed  by  all  leadinji;  physiolooists,  and  recently 
Richards^^  has  added  some  new  evidence,  especially  as  to  the  role 
that  the  hlood-])ressure  plays  in  the  urine  formation.  Filtration 
and  reabsorption  can  be  said  to  be  definitely  proven,  and  we  must 
discuss  our  first  problem  on  this  basis. 

We  know  that  the  kidney  can  eliminate  an  added  intake  of  more 
than  12  liters  in  twenty-four  hours.  We  know  that  in  diabetes 
insipidus  10  to  12  liters  of  urine  can  be  eliminated  daily.  We  know 
that  to  produce  such  quantities  of  urine  enormous  quantities  of 
blood  must  pass  through  the  glomeruli.  What  is  the  control  that 
prevents,  normally,  in  everyday  life,  such  quantities  of  blood 
plasma  from  being  filtered  through  the  glomeruli?  The  answer  is, 
in  the  extensive  vasomotor  control  of  the  small  ^•essels  of  the  kidney 
and  in  the  normal  shutting  off'  of  a  great  number  of  glomeruli 
from  active  function.  Richards,  in  the  Harvey  lecture  mentioned 
above,  quotes  Hermann  to  the  effect  that  one  part  of  the  excreting 
surface  of  the  kidney  may  rest  or  be  active,  while  another  part  is 
held  in  reserve.  Richards  and  his  co-workers  have  been  able  to 
observe  the  active  glomeruli  in  the  lateral  border  of  the  ventral 
surface  of  a  frog's  kidney  by  focussing  the  light  of  an  arc  lamp  on 
the  kidney.  They  have  observed  that  the  number  of  glomeridi 
that  could  be  seen  in  a  field  \aried  and  could  be  made  to  vary  with 
the  introduction  into  the  blood  of  various  substances.  This  led 
them  to  conclude  that  all  the  glomeruli  of  the  kidney  of  the  frog 
do  not  receive  blood  simultaneously.  Injection  of  saline  increases 
the  number  of  the  glomeruli;  adrenalin  lessens  the  number  seen. 
When  we  realize  that  the  effect  of  adrenalin  is  on  the  sympathetic 
nerve  endings  of  the  small  vessels,  and  consider  the  experimental 
evidence  of  diminution  of  urine  production  by  the  stimulation 
of  the  renal  nerves,  and  the  increased  flow  of  urine  from  cutting  these 
nerves,  it  is  evident  that  we  have  in  the  vasomotor  mechanism  of 
the  kidney  an  extremely  sensitive  control  of  the  blood  supply  to 
the  glomeruli.  The  sensitiveness  of  this  control  can  be  judged 
from  the  easy  reflex  response  to  various  distant  stimuli,  such  as 
catheterization,  cerebral  injury,  chilling  of  the  body  surface  and 
others.  It  is  this  extremely  sensitive  control  which  regulates  the 
amount  of  blood  which  passes  through  the  glomeruli  and  in  con- 
sequence the  amount  of  urine  formed.  So  sensitive  is  this  mechan- 
ism that  it  responds  with  a  diluted  urine  to  a  fluid  intake  which 
dilutes  the  blood  so  slightly  that  it  cannot  be  detected  by  ordinary 
methods  (Cushny). 

What  is  the  effect  of  the  variations  of  this  vasomotor  mechanism 
on  the  function  of  normal  kidney  to  eliminate  water  and  nitrogenous 
waste  products,  and  to  keep  the  bloofl  volume  and  composition 
constant? 

We  understand  the  function  of  the  glomeruli  to  be  that  of  fil- 
tration of  a  deproteinized  plasma  from  the  blood,  which  is  then 
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concentrated  in  the  tnbules  l)y  the  reabsorption  of  the  water  and 
those  salts  which  the  body  needs  for  its  economy,  in  a  solution 
comparable  to  that  of  Locke's  fluid,  while  the  rest  appears  as 
urine.  The  quantity  reabsorbed  and  therefore  the  concentration 
of  the  urine  depends  upon  the  length  of  time  the  glomerular  filtrate 
remains  in  the  tubules,  and  this  again  upon  the  flood  coming  from 
the  glomeruli.  It  is  obvious  that  with  the  sensitive  mechanism 
whicOi  opens  and  shuts  the  vascular  gates  to  the  glomeruli  in  response 
to  varying  amounts  of  blood  dilution,  we  have  the  explanation  of 
the  ability  on  the  ])art  of  the  kidney  to  produce  a  highly  concen- 
trated urine  on  water  starvation,  or  to  produce  an  extremely 
diluted  one  after  a  debauch  on  immense  quantities  of  liquids  and 
liquors. 

When  the  vasomotor  control  is  so  stimulated  as  to  shut  off  all 
the  blood  to  the  glomeruli,  kidney  function  ceases  and  anuria 
results,  and  in  this  we  have  the  explanation  of  the  various  reflex 
anurias.  These  are  usually  temporary.  It  is  the  sufficiently 
long  duration  of  this  angiospastic  shutting  off  of  the  blood  to  the 
glomeruli,  which  forms,  according  to  Volhard,  the  ischemia  of  the 
glomeruli,  which  is  the  beginning  of  diffuse  glomerulo-nephritis. 
What  produces  this  excessive  vasomotor  shutting  off  of  the  vessels 
to  the  glomeruli?  This  question,  of  course,  coincides  with  that 
of  the  etiology  of  diffuse  glomerulo-nephritis. 

The  etiology  is  unknown.  Despite  all  possible  speculation  con- 
cerning the  cause  of  glomerulo-nephritis,  we  are  still  no  nearer  the 
solution.  That  it  is  of  an  entirely  different  variety  than  the  causes 
of  the  focal  glomerulo-nephritides  is  at  once  obvious.  In  the 
latter  we  have  local  inflammatory  reactions  at  the  seat  of  the 
invading  organism,  a  true  defensive  reaction  involving  only  a 
portion  of  the  glomerulus  and  only  that  portion  where  the  invading 
organism  happened  to  lodge.  The  rest  uf  the  glomerulus  is  free  to 
carry  on  its  function  and  there  is  usually  enough  of  it  left  to  do  it. 
In  acute  diffuse  glomerulo-nephritis  there  is  no  chance  imolve- 
ment  of  a  glomerulus,  but  all  the  glomeruli  of  the  kidney  and  with 
the  exception  of  the  Aery  rare  cases  of  unilateral  glomerulo-neph- 
ritis, all  the  glomeruli  of  both  kidneys  are  equally  involved  and 
to  a  more  or  less  equal  degree  at  the  beginning.  Whatever  the 
cause,  it  must  naturally  have  a  central  point  of  attack,  and  with 
the  assumption  of  an  angiospastic  ischemia  as  a  starting  point,  it 
nnist  be  something  that  will  attack  either  all  the  vessels  supplying 
the  glomeruli  or  the  vasomotor  control  of  these  vessels.  This  is 
])erhai)s  comparable  to  the  phenomena  of  anaphylaxis  such  as  the 
contraction  of  the  bronchial  musculature  in  the  guinea-pig,  or  the 
contraction  of  the  pulmonary  arterioles  in  the  rabbit.  For  both 
of  these  possibilities,  that  is,  for  a  reflex  angiospastic  contraction, 
and  for  tlie  possibility  of  its  being  an  anai)h\lactic  i)henomenon, 
there  are  suggestions  in  the  literature. 
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The  vasomotor  supply  of  the  kidney  lias  its  origin,  according 
to  Gaskell,'^  in  the  renal  ganglion,  and  the  connector  fibres  are  to 
be  found  in  the  thoracico-lumbar  outflow  of  the  sympathetic  nervous 
system,  in  the  roots  of  the  spinal  nerves  from  the  fourth  dorsal  to 
the  fourth  lumbar,  while  the  skin  and  the  blood-vessels  are  supplied 
with  ner\e  fibers  from  the  same  thoracico-lumbar  outflow. 
Exposure  to  cold  causes  afferent  impulses  to  travel  by  way  of  the 
somatic  nerves  with  reflex  vasoconstriction  resulting  in  blanch- 
ing of  the  skin,  increase  in  blood-pressure  due  to  constriction  of 
the  splanchnic  vessels,  and  diminution  of  the  urine  due  to  con- 
striction of  the  renal  vessels. 

Exposure  to  cold  is  often  given  in  the  literature  as  a  causative 
factor  in  nephritis.  The  tendency  has  been  to  discredit  this 
factor  and  ascribe  the  nephritis  to  an  accompanying  affection. 
Krehl^*^  says  that  "it  is  the  experience  of  our  best  physicians  that 
inflammations  of  the  kidney  are  produced  by  the  influence  of 
intensive  cold  on  the  skin,"  and  speaks  of  a  "mysterious  connection 
between  the  skin  and  the  kidney."  That  a  history  of  recent 
exposure  to  cold  is  often  obtained  in  cases  of  acute  nephritis  is 
everyday  knowledge.  Classical  cases  have  been  reported.  Horn^'^ 
reports  the  case  of  a  stoker  on  a  steamboat  who  fell  into  the  Rhine 
and  on  the  next  day  had  pains  in  the  kidney  region  followed  by 
acute  nephritis  with  edema  and  hematuria.  Experimentally, 
SiegeP^  produced  a  parenchymatous  nephritis  in  dogs  by  the  appli- 
cation of  ice  to  the  exposed  kidney  and  by  chilling  of  the  hind  legs 
and  lumbar  region.  Others  who  repeated  his  experiments  were 
not  so  successful. 

In  the  etiology  of  war  nephritis  especially,  exposure  to  cold  and 
wet  played  a  great  role.  Ameuille^^  quotes  Chiari  and  Bruns  who 
"maintain  in  no  uncertain  terms  that  it  is  almost  always  the  chief 
cause."  Bruns  says  that  "in  70  per  cent  of  the  patients  there  is 
a  clear  history  of  a  chill  or  exposure  to  dampness  and  cold." 
Ameuille  himself  does  not  agree  with  this.  Fahr-*^  quotes  a  number 
of  writers  who  report  cases  of  nephritis  with  chilling  of  the  body 
as  the  causative  factor. 

For  the  second  suggestion,  that  the  angiospastic  glomerular 
ischemia  may  be  an  allergic  or  anaphylactic  phenomenon,  there 
are  several  points  in  its  favor.  We  know  that  nephritis  often  begins 
after  an  infection  and  especially  a  streptococcus  infection,  such 
as  tonsillitis.  ^Ye  know  that  usually  a  week  or  more  intervenes 
between  the  onset  of  the  tonsillitis  and  the  beginning  of  the  nephritis. 
We  know  that  the  nephritis  following  scarlet  fever  always  occurs 
nineteen  to  twenty-one  days  after  the  onset  of  the  scarlet  fever. 
All  of  these  facts  suggest  resemblance  to  allergic  reactions.  Volhard 
also  remarks  that  he  has  observed  a  true  hydropic  nephritis  fol- 
lowing vaccination  for  typhoid  fever.  Longcope'-^  produced 
changes  in  the  glomeruli  and  tubules  by  the  injection  of  foreign 
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protein.  Wells,"  in  reviewing  anaphylaxis  in  Physiological  KeA  iews, 
observes  that  in  anaphylaxis,  "  presnniably,  stimulation  of  un- 
striped  muscle  tissue  is  uni\ersal,"  and  "the  symptoms  observed 
depend  upon  the  degree  of  development  of  these  muscles,  or  their 
strategic  location,  in  different  organs  of  different  species."  Disse^^ 
says  that  "in  the  interlobular  arteries  of  the  kidney,  the  walls  are 
very  thick.  The  medium  has  very  little  elastic  tissue,  but  has  a 
large  amount  of  muscle  fibers."  Perhaps  the  increased  develop- 
ment of  the  muscular  coat  of  these  vessels  in  the  kidney,  and  which 
may  be  still  more  developed  in  certain  indi\iduals  as  a  result  of 
hereditary  tendencies,  may  play  a  role  in  the  anaphylactic  pheno- 
mena of  the  human  being. 

All  these  may  be  very  suggestive  and  still  we  must  repeat  that 
we  do  not  know  as  yet  the  cause  of  the  angiospastic  renal  ischemia. 

What  is  the  effect  of  the  angiospastic  glomerular  ischemia  on 
the  function  of  the  kidney  and  how  is  this  effect  compensated? 

In  discussing  the  bloodlessness  of  the  glomeruli,  we  have  spoken 
of  its  intensity  and  duration.  We  mean  by  its  intensity,  the 
degree  or  completeness  of  vascular  contraction.  If  this  is  extreme, 
and  if  it  is  not  overcome,  as  we  shall  see  later  that  it  can  be,  no 
blood  enters  the  glomeruli  and  anuria  is  the  result.  Anuria  often 
ushers  in  an  acute  diffuse  nephritis,  and  those  cases  which  succumb 
in  the  early  stages  of  acute  nephritis  show  practically  the  absence 
of  red  cells  in  the  glomeruli  before  any  exudative  or  proliferative 
changes  have  taken  place.  The  effect  on  the  kidney  fimction  is 
obvious.  There  is  no  glomerular  filtration,  no  filtrate  for  the 
tubules  to  concentrate  and  there  are  changes  in  the  composition 
and  volume  of  the  blood  due  to  the  accumulation  of  water  and 
nitrogenous  waste  products  in  the  blood.  The  total  non-protein 
nitrogen,  the  urea,  uric  acid  and  creatinin  which  can  be  deter- 
mined are  found  to  be  increased,  the  blood  is  diluted  by  the  water 
which  is  not  excreted,  w^hich  can  be  easily  determined  by  the  pro- 
portionate fall  of  the  red  cells  and  hemoglobin.  If  the  angiospastic 
contraction  is  less  intense  and  if  it  is  overcome  to  a  varying  extent, 
the  glomeruli  receive  some  of  the  blood  plasma  even  though  the 
red  cells  are  not  able  to  enter  the  capillaries  and  filtration  occurs 
just  to  that  extent.  Concentration  by  the  tubules  is  effected  in- 
sofar as  they  are  functionally  capable  in  spite  of  the  degenerati\e 
changes  in  them.  Water  and  nitrogenous  waste  retention  varies 
with  the  degree  of  glomerular  permeability  to  the  inflow  of  plasma 
and  is  practically  a  function  of  this  and  of  the  mechanism  which 
attempts  to  overcome  the  angiospastic  contraction. 

What  is  this  mechanism?  Reflex  vasoconstriction  carries  with 
it  an  attempt  to  remedy  the  vasoconstriction.  One  would  naturally 
conclude  that  to  overcome  obstruction  to  blood  flow,  increased 
pressure  above  the  seat  of  the  obstruction  would  be  the  remedy. 
We  mentioned  that  aft'erent  vasomotor  impulses  from  exposure 
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of  the  skin  to  cold  will  cause  diminution  of  the  urine  due  to  con- 
striction of  the  renal  vessels  and  at  the  same  time  an  increase  in 
blood-pressure  due  to  constriction  of  the  splanchnic  vessels.  It  is 
this  increase  in  blood-pressure  which  is  produced  by  the  mechanism 
concerned  in  the  production  of  the  angiospastic  ischemia,  which 
is  the  means  of  overcoming  the  obstruction  to  the  inflow  of  the 
blood  into  the  glomeruli.  The  ability  on  the  part  of  the  body  to 
maintain  this  increase  in  blood-pressure  may  be  little  or  much  at 
the  beginning  of  the  angiospastic  contraction,  according  to  the 
reserve  of  pressor  substances  at  its  command,  but  as  the  disease 
progresses  the  body  evidently  acquires  the  means  of  maintaining 
the  blood-pressure.  Langhans-^  was  able  to  inject  the  glomeruli 
in  kidneys  of  acute  nephritis  with  Prussian  blue,  but  with  a  much 
increased  pressure.  Huelse-^  was  able  to  inject  the  glomeruli  of 
three  cases  of  nephritis  with  practically  the  same  pressure  which 
these  cases  presented  during  their  illness.  That  the  increase  in 
blood-pressure  in  diffuse  glomerulo-nephritis,  which  may  be  maximal, 
is  just  for  the  purpose  of  overcoming  this  resistance  to  filtration 
is  apparent  when  we  consider  that  without  this  increase  in  pres- 
sure filtration  by  the  glomeruli  becomes  impossible. 

We  do  not  know  the  entire  mechanism  for  the  maintenance  of 
the  increased  blood-pressure.  Volhard-'^  assumes,  and  with  reason, 
that  the  reflex  stimulation  of  the  splanchnic  nerves,  which  causes 
increase  in  blood-pressure  by  constriction  of  the  splanchnic  vessels, 
causes  at  the  same  time  an  increase  in  the  production  of  adrenalin. 
He  also  assumes  that  the  afferent  impulses  from  the  nerves  of  the 
renal  vessels  stimulate  the  vasomotor  center  or  the  splanchnic 
nerves  direct  with  an  increased  output  of  adrenalin.  The  inability 
to  find  an  increased  amount  of  adrenalin  in  the  blood  is  not  against 
this,  as  the  adrenalin  is  continuously  used  up  at  the  seat  of  its 
activity. 

How  can  we  explain  the  clinical  phenomena  on  the  basis  of  the 
glomerular  ischemia? 

It  is  not  the  purpose  of  this  paper  to  discuss  every  possible  symp- 
tom of  nephritis,  but  the  essential  clinical  phenomena  of  the  various 
forms  of  diffuse  glomerulo-nephritis.  This  disease,  as  we  have 
said  before,  has  always  its  origin  in  an  acute  form,  and,  according 
to  Volhard's  theory,  in  an  acute  angiospastic  ischemia.  It  may 
also  appear  without  the  obvious  symptoms  and  so  remain  unnoticed 
by  the  patient  who  has,  therefore,  at  a  later  stage,  no  recollection 
of  the  acute  beginning. 

The  essential  clinical  phenomena  of  the  acute  stage  of  diffuse 
glomerulo-nephritis  are:  (1)  The  urinary  changes,  of  which  hema- 
turia is  the  distinctive  feature,  with  albumin  and  casts;  (2)  the 
edema;  (3)  the  increase  in  blood-pressure;  (4)  the  changes  in  the 
blood;  (5)  as  a  complication,  the  phenomena,  especially  of  the 
nervous  system,  which  go  b}'  the  name  of  uremia. 
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The  angiospastic  obstruction  to  the  inflow  of  blood  into  the 
glomeruH  carries  with  it,  as  we  have  discussed  above,  the  immedi- 
ate consequence  of  ohguria,  compensatory  increase  in  blood-pressure 
and  changes  in  the  composition  of  the  blood.  These  three 
phenomena  are  always  functional  variables  of  the  intensity  and 
duration  of  the  bloodlessness.  The  hcmuturia  has  probably  several 
sources.  Owing  to  the  bloodlessness  of  the  glomeruli  there  is  an 
increased  filling  and  back  pressure  in  the  venous  system  of  the 
kidney  with  engorged  intertubular  capillaries  with  rupture.  A 
second  source  is  the  rupture  of  the  first  divisions  of  the  \'asa  alTe- 
rentia  of  those  glomeruli  which  have  already  become  permeable  to 
the  entrance  of  blood.  A  third  source  is  the  exudation  of  blood 
through  the  capillaries  around  the  glomerular  capsule.  The  albu- 
minuria is  not  a  distinctive  feature,  as  it  is  common  to  all  forms 
of  nephro])athies.  Undoubtedly  some  of  it  is  due  to  the  increased 
permeability  of  the  glomerular  membrane  as  a  result  of  the 
ischemia;  some  may  also  come  by  way  of  the  tubules.  We  have 
no  definite  knowledge  about  this. 

The  f'denta  of  acute  dift'use  glomerulo-nephritis  is  general  and 
the  edema  fluid  dift'ers  in  composition  from  the  edema  of  cardiac 
failure  as  well  as  from  the  edema  of  nephrosis.  It  is  characterized 
by  relatively  high  protein  content  and  is  practically  a  filtered 
plasma.  Beckman-^  in  examining  fluids  of  all  the  three  varieties 
of  edema  found  the  highest  protein  content  in  the  edema  fluid  of 
acute  glomerulo-nephritis.  The  production  of  this  form  of  edema 
is  best  explained  Ijy  filtration  through  the  capillaries.  The  factors 
which  cause  the  acute  angiospastic  contraction  in  the  kidney  is 
also  responsible  for  the  angiospastic  contraction  of  the  small  vessels 
and  capillaries  in  the  skin.  Weiss'-**  observed,  with  his  new  method, 
the  skin  capillaries  in  a  case  of  nephritis  following  a  cold.  He 
found  the  capillaries  tortuous,  the  bluod  flow  slow  and  granular. 
We  must  assume  that  there  is  an  increased  pressure  in  the  capillaries 
with  filtration  or  possibly  a  lessened  nutrition  of  the  capillaries 
with  a  consequent  increased  permeability  of  their  walls. 

The  increase  in  blood-pressure  we  have  attempted  to  explain. 
In  the  acute  cases  an  increase  of  80  to  F>0  nun.  of  mercury  is  usual. 
It  rarely  goes  above  ISO,  and  the  dropping  of  the  p^e^■i()usly  increased 
blood-pressure  in  acute  nei)hritis  is  one  of  the  first  indications  that 
the  glomeruli  are  returning  to  normal. 

The  chmujes  in  the  blood,  namely  the  increase  in  the  blood  of 
water  and  nitrogenous  waste  products,  are  purely  a  fimction  of 
the  glomerular  ischemia  and  ^  ary  with  it,  and  vary  inversely  with 
the  blood-pressure  insofar  as  the  blood-pressure  is  able  to  overcome 
the  ischemia  and  cause  filtration. 

The  uremia  we  shall  discuss  later. 

Tu  discussing  the  pathologic  histology  we  have  spoken  of  four 
directions  in  which  the  process  of  acute  difl'use  nephritis  may  pro- 
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ceed.  We  have  said  that  the  first  possibility  is  that  the  ^loiiienili 
again  become  permeable  to  the  entrance  of  blood  and  return  to 
normal.  Clinically,  this  means  that  the  acute  nephritis  is  cured. 
That  acute  diffuse  glomerulo-nephritis  is  curable  forms  a  part  of 
our  imderstanding  of  the  disease,  and  it  is  curable  as  long  as  the 
changes  in  the  glomeruli  have  not  advanced  beyond  those  which 
we  have  described  under  the  heading  of  the  acute  form. 

The  clinical  phenomena  of  the  subacute,  subchronic  and  chronic 
forms  have  this  in  common,  in  that  they  all  show  the  phenomena 
of  renal  insufficiency,  with  an  increase  in  blood-pressure  to  over- 
come the  resistance  to  the  entrance  of  blood  into  the  glomeruli. 

The  subacute  form  is  characterized  by  a  subsidence  of  the  acute 
symptoms,  especially  the  hematuria,  and  often  by  the  subsidence 
of  the  edema.  The  increase  in  blood-pressure  persists  and  is 
dependent  upon  the  ability  of  the  body  to  produce  pressor  sub- 
stances, especially  adrenalin.  Whatever  filtration  is  possible  is 
dependent  upon  the  increase  in  pressure,  and  with  the  fall  in  pressure 
the  renal  insufficiency  increases  to  a  maximum.  The  waste  sub- 
stances in  the  blood  increase  proportionately,  and  death  is  due 
to  renal   insufficiency  or  at  times   to  an  acute  convulsive  seizure. 

The  subchronic  form  is  characterized  clinically  by  the  persistence 
of  the  hypertension  after  the  disappearance  of  the  acute  symptoms. 
The  kidney  at  first  assumes  more  of  its  function  with  the  increase 
in  the  pressure,  but  gradually  renal  insufficiency  develops.  This 
form  may  nm  without  edema,  but  it  is  just  in  this  form  that  there 
is  often  marked  fatty  and  lipoid  degeneration  in  the  tubules  with 
a  corresponding  edema  and  marked  albuminuria.  These  cases 
of  the  subchronic  form  \\)lhard  calls  "  nephritis  mit  nephrotischem 
Einschlag."  They  are  the  mixed  cases  in  which  Epstein-^  found, 
in  addition  to  the  hypertension,  the  phenomena  of  nephrosis,  an 
increase  in  the  cholesterol  of  the  blood,  reduction  of  the  blood 
protein,  and  an  inversion  of  the  albumin-globulin  ratio.  As  a 
result  of  the  hypertension  there  is  cardiac  hypertrophy.  Ter- 
mination of  these  cases  is  usually  from  renal  insufficiency'  which 
results  from  the  inability  of  the  hypertension  to  overcome  resistance 
to  the  entrance  of  blood  into  the  glomeruli.  Renal  insufficiency 
may  also  result  from  the  fall  in  blood-pressure  due  either  to  the 
failure  on  the  part  of  the  body  to  supply  sufficient  pressor  sub- 
stances, or  to  cardiac  failure  as  a  result  of  excessive  demand  on  the 
heart  by  the  increase  in  blood-pressure. 

The  very  chronic  or  endarteritic  form  presents  phenomena 
which  are  more  complex.  The  duration  is  many  years.  The 
acute  stage  may  have  been  severe  or  so  mild  that  the  patient  does 
not  remember  it.  The  acute  stage  subsides,  the  blood-pressure 
returns  to  normal  and  only  the  continual  presence  of  albumin  in 
the  urine  may  remain.  The  angiospastic  renal  ischemia  has  been 
relieved  and  the  glomeruli  again  obtain  the  full  supply  of  blood. 
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But  here  as  a  result  of  the  ischemia  changes  in  the  smaller  vessels 
have  developed  with  thickening  of  the  intima  which  shows  in  places 
degenerative  changes.  These  changes  are  permanent  and  are  of 
the  character  of  an  obliterating  endarteritis.  The  lumen  gradu- 
ally becomes  narrowed,  and  here  and  there  some  vessel  becomes 
obliterated.  This  results  again  in  an  ischemia  of  some  glomeruli, 
but  as  these  changes  in  the  vessels  are  organic  and  permanent,  the 
glomeruli  wliich  are  supplied  by  these  vessels  become  entirely 
obliterated.  The  process  is  a  slow  one,  and  for  many  years  the 
gradual  reduction  in  the  number  of  the  glomeruli,  although  it 
affects  the  kidney  reserve,  does  not  produce  any  clinical  phenomena. 
That  the  reserve  is  reduced  often  becomes  manifest  when  the  patient 
notices  that  after  drinking  heavily  elimination  of  water  is  not  so 
prompt  and  he  has  to  get  up  at  night,  although  this  is  not  necessary 
on  his  ordinary  fluid  intake.  Transient  rises  of  blood-pressure 
occur  at  such  times  with  an  increased  water  content  of  the  blood. 

With  the  gradual  reduction  in  the  number  of  the  glomeruli  as 
a  result  of  the  obliterating  endarteritis,  the  lumen  of  the  smaller 
A'essels  which  supply  the  rest  of  the  glomeruli  becomes  narrowed 
to  a  degree  that  threatens  the  maintainence  of  normal  blood- 
pressure  of  these  glomeruli.  A  certain  height  of  blood-pressure 
must  be  maintained  in  the  glomeruli  if  filtration  is  to  occur.  Experi- 
mentally, it  has  been  shown  that  urine  production  ceases  at  a  })lood- 
pressure  of  about  40  to  45  mm.  of  mercury.  For  normal  filtration 
a  much  higher  pressure  is  necessary,  and  the  pressure  in  the  glomer- 
uli normally  is  probably  very  little  lower  than  that  of  the  aortic 
pressure.  We  know  that  in  Addison's  disease  when  the  blood- 
pressure  sinks  permanently  to  75  or  SO  mm.  of  mercury,  functional 
renal  insufficiency  becomes  evident  from  the  increase  in  the  blood 
of  the  waste  products  of  metabolism. 

The  result  of  the  narrowing  of  the  arterioles  is  an  increase  in 
blood-pressure,  which  graduall\'  increases  as  the  lumen  of  these 
vessels  becomes  more  and  more  narrowed  by  the  changes  in  their 
walls,  and  as  more  of  the  glomeruli  are  destroyed  as  a  result  of  the 
obliteration  of  these  vessels.  The  hypertension  is  compensatory 
with  the  object  of  maintaining  filtration  ]>ressure  in  the  glomeruli. 
It  is  effected  here  by  reflex  vasoconstriction  of  the  entire  periph- 
eral \'ascnlar  system.  Rcilex  impulses  from  the  diseased  arteries 
cause  the  xasoconstriction,  and  with  the  reflex  stinudation  of  the 
splanchnic  nerves,  an  increased  output  of  adrenalin  which  per- 
sistentl\'  maintains  the  \asoconstriction.  The  evidence  for  the 
generalizcfl  ])erii)heral  \ascular  constriction  can  be  found  by 
()bscr\iiig  the  skin  (•aj)illaries  according  to  modern  methods,  and 
better  still,  l)y  obserA'ing  the  vessels  of  the  retina  with  the  ophthal- 
uioscoiK'.  These  show  at  this  stage  constriction  of  the  arteries 
and  after  a  time,  as  a  result  of  the  ischemia,  areas  of  degeneration 
with  lipoid  deposits. 
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We  have  then  as  the  elinieal  expression  of  the  Ncry  ciiroiiic  t'orm, 
at  first  a  period  ofeonipleteal)senee  of  any  incHcation  of  renal  disease 
with  the  exeeption,  possibly,  of  a  i)ersistent  alhuniinuria.  This 
is  followed  by  a  second  j)eriod  characterized  by  a  gradually  increas- 
ing hypertension  with  a  gradual  diminution  in  the  kidney  reserve. 
The  hypertension  is  often  very  high  and  the  whole  second  period, 
which  may  last  for  many  years,  may  present  nothing  else  but 
this  hypertension.  As  a  result  of  the  high  blood-pressure,  there 
is  cardiac  hypertrophy,  and  at  times  headache  is  complained  of. 
Kidney  reserve  is  diminished.  This  may  be  tested  by  giving  a 
single  large  c^uantity  of  water,  when  it  will  be  found  that  elimination 
is  not  prompt  and  is  prcjlonged  over  a  longer  period  of  time  than 
normal.  The  intake  of  a  measured  quantity  of  protein,  or  of  urea, 
will  cause  a  greater  than  normal  increase  of  urea  in  the  lilood,  and 
the  increase  will  remain  longer,  indicating  that  elimination  is  pro- 
longed. With  the  reduction  in  the  number  of  the  glomeruli  there 
is  also  a  loss  of  the  corresponding  tulniles,  and  therefore,  a  lessen- 
ing of  concentration  which  is  e\^ident  from  the  lower  specific  gravity 
of  the  urine.  As  absorption  in  the  tubules  is  diminished,  larger 
quantities  of  urine  must  be  eliminated,  but  the  urine  is  dilute  and 
more  nearly  approaches  the  glomeridar  filtrate. 

This  second  period  of  chronic  glomerulo-nephritis  so  commonly 
presents  only  hypertension  that  it  is  often  indistinguishal)le  from 
the  essential  or  benign  hypertension  of  renal  arteriosclerosis,  the 
nephrocirrhosis  arteriolosclerotica  (Ashotf).  In  the  benign  sclerosis 
there  is  also  a  gradual  narrowing  of  the  smaller  vessels,  but  this 
is  due,  not  to  an  obliterating  endarteritis  following  an  acute 
ischemia,  but  to  a  true  arteriosclerosis  of  the  smaller  vessels.  The 
process  is  much  slower,  the  patient  usually  older,  there  is  no  history 
of  a  previous  acute  nephritis,  and,  as  this  is  the  main  point,  the 
functional  reserve  of  the  kidney  is  much  less,  or  not  at  all,  disturbed. 
The  symptoms  are  mainly  cardiac  and  arterial,  and  not  renal. 
In  some  cases  occurring  in  younger  individuals  differentiation 
may  be  difficult. 

Both  diseases,  the  benign  arteriosclerosis  of  the  kidney  and  the 
second  period  of  chronic  glomerulo-nephritis,  are  often  spoken  of 
together  as  focal  nephrosclerosis.  This  name  only  expresses  the 
histological  picture  and  lays  emphasis  on  the  areas  of  connective 
tissue  growth  which  are  really  only  the  burial  grounds  of  the  glom- 
eruli. It  does  not  express  what  is  really  the  main  thing,  that  it  is 
the  changes  in  the  vessel  wall  and  the  narrowing  of  the  lumen 
which  are  responsible  for  the  compensatory  increase  of  blood- 
pressure,  and  that  it  is  the  ability  of  the  rest  of  the  glomeruli  to 
filter  or  not,  and  of  the  tubules  to  concentrate  or  not,  which  is 
responsible  for  the  variations  in  the  kidney  reserve  function.  Nor 
does  this  name  express  whether  the  clinical  picture  is  that  of  the 
benign  arteriosclerosis  or  of  the  progressive  second  stage  of  chronic 
nephritis. 
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During  the  second  period  of  the  chronic  form  there  occur  attacks 
of  acute  ischemia,  such  as  are  responsible  for  the  beginning  of  the 
disease.  These  attacks  have  tlie  same  pathogenesis  and  prob- 
ably the  same  ultimate  cause.  The  kidney,  once  the  seat  of  an 
acute  ischemia,  seems  predisposed  to  its  recurrence.  The  acute 
ischemia  adds  its  symptoms  to  the  chronic  symptoms,  and  as  far 
as  the  symptoms  are  due  to  the  acute  process  they  are  retrogressive. 
It  often  happens  that  a  patient  with  a  history  of  an  acute  begin- 
ning, and  in  whom  the  gradual  development  of  hypertension  has 
been  followed,  is  taken  sick  with  edema,  an  enormous  increase  in 
the  blood  nitrogenous  waste  products,  with  hematuria  and  albumin- 
uria. This  subsides  under  rest  and  treatment,  and  credit  is  then 
claimed  for  the  form  of  treatment  employed  in  curing  a  supposedly 
chronic  nephritis.  When  we  realize  that  only  the  acute  forms  are 
retrogressive,  and  that  the  clinical  phenomena  of  chronic  glomerulo- 
nephritis is  due  to  permanent  organic  changes  in  the  Aessels  and 
the  glomeruli,  which  cannot,  by  their  very  nature,  retrogress,  we 
must  also  realize  how  little  we  can  claim  for  any  treatment  from 
which  we  expect  to  widen  the  narrowed  lumen  of  ^'essels  or  bring 
to  life  obliterated  glomeruli. 

The  third  stage  of  the  chronic  form  of  glomerulo-nephritis  appears 
when  the  changes  in  the  vessels  of  the  glomeruli  have  progressed 
to  a  stage  where,  despite  increased  j^ressure,  and  despite  maximal 
efficiency  of  the  remaining  glomeruli,  kidney  function  cannot  be 
maintained.  The  "kidney  rest,"  as  some  express  it,  is  unable  to 
maintain  normal  function  even  on  a  low  food  and  water  intake, 
and  kidney  reserve  has  entirely  disappeared.  Clinically,  this 
expresses  itself  in  the  phenomena  of  renal  insufficiency.  Blood- 
pressure  is  very  high,  usually  above  200.  When  this  sinks  and 
remains  low,  the  degree  of  renal  insufficiency  is  increased.  The 
evidence  for  a  prolonged  contraction  of  the  peripheral  vessels  is 
found  in  the  eye  grounds.  Especially  the  radiating  star-shaped 
white  lines  around  the  macula  represent  degenerated  areas  where 
the  vessels  have  become  obliterated. 

The  renal  insufficiency  manifests  itself  in  the  changes  of  the 
composition  of  the  blood,  in  diminished  glomerular  filtration  and 
diminished  concentration  by  the  tubules.  The  glomeruli  are 
enlarged,  but  small  in  number,  and  are  working  with  maximum 
efficiency.  In  spite  of  this  they  are  unable  to  filter  the  excess  of 
waste  ])roducts  from  the  blood,  and  we  have,  therefore,  a  gradual 
accunuilation  of  water  and  these  waste  substances  in  the  blood. 
The  water  increase  in  the  })lo()d  can  })est  be  determined  by  counting 
the  red  corpuscles  and  by  determining  the  hemoglobin.  Both  are 
found  to  be  reduced  in  proportion.  The  anemia  which  is  thus 
found  does  not  represent  the  real  loss  of  blood  elements,  but 
represents  a  dilution  of  the  blood;  a  true  hydremia.  The  color 
index  is  usuallv  around  one,  and  there  is  no  evidence  of  either 
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blood  regeneration  or  blood  destruction.  Oecasionally  blecciing 
from  the  mucous  membranes  adds  to  the  degree  of  the  anemia. 
The  anemia  occurring  in  nephritis  has  been  recently  investigated 
by  B.  X.  Berg  in  the  wards  of  the  Mt.  Sinai  Hospital. 

The  following  figures  represent  the  blood  composition  of  a  man 
aged  thirty-six  years  who  had  an  acute  glomerulo-nephritis  at  the 
age  of  twelve,  several  recurrent  attacks,  the  last  one  at  the  age  of 
twenty-six,  with  a  gradual  increasing  h\pertension.  A  week 
before  his  death  his  systolic  blood-pressure  was  230  mm.  of  mercury, 
and  his  diastolic  140.     At  that  time  his  blood  figures  were  as  follows : 

Hemogloljin 54 

Red  corpuscles 2,500.000 

Platelets 110,000 

White  blood  cells 16,000 

Polymorphonuclears 91  per  cent 

Incoagulable  nitrogen 151.2  mgni.  per  100  cc 

Urea  nitrogen 270.0       "  "         " 

Uric  acid 6.5       "  "         " 

Creatinine 21.0      "         "         " 

The  figures  of  the  blood  elements  represent  practically  a  dilution 
to  half,  with  a  marked  leukocytosis.  The  figures  for  the  nitro- 
genous waste  products  are  exceedingly  high. 

As  the  remaining  normal  glomeruli  filter  with  maximal  efficiency 
in  response  to  the  diluted  blood,  and  as  the  tubules  concentrate 
maximally,  a  practically  constant  quantity  of  urine  is  produced 
which  does  not  vary  with  the  fluid  intake.  In  the  case  mentioned 
there  was  a  constant  production  of  urine  of  about  30  cc  per  hour 
or  about  720  cc  in  twenty-four  hours.  The  urine  was  of  a  fixed 
specific  gravity  of  1010,  of  light  color  and  containing  a  small  amount 
of  albumin.  It  is  often  said  that  the  water  elimination  in  these 
cases  is  normal,  and  the  fact  that  the  patient  can  pass  three-fourths 
of  a  liter  of  urine  in  twenty-four  hours,  would  seem  to  indicate  that 
such  is  the  case.  This  is  misleading.  We  have  to  consider  that 
normally  many  liters  of  the  glomerular  filtrate  must  pass  through 
the  tubules  to  be  concentrated  to  produce  one  liter  of  normal 
urine  (C'ushny).  In  a  case  like  the  one  alcove,  the  urine  is  only 
very  slightly  concentrated  above  that  of  the  glomerular  filtrate. 
Yet,  instead  of  the  many  liters  that  should  be  passed  because  of 
this  lack  of  concentration,  granted  water  filtration  were  really 
normal  and  concentration  alone  impaired,  we  have  only  720  cc  of 
a  dilute  urine,  probably  very  closely  resembling  the  glomerular 
filtrate. 

The  course  of  this  third  or  final  period  is  dependent  upon  the 
rapidity  with  which  the  glomeruli  become  obliterated,  upon  the 
mainttnence  of  the  hypertension,  upon  the  cardiac  sufficiency. 
Edema  is  not  an  essential  part,  but  occurs  at  times  with  the  fall 
in  blood-pressure,  and  also  from  myocardial  insufficiency. 
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Death  is  due  to  uremia.  In  this,  the  chronic  form,  we  mean 
that  it  is  due  to  poisoning  of  the  system  by  the  retained  waste 
products,  especially  urea.  We  have  said  before  that  uremia  also 
occurs  as  a  complication  in  the  acute  diffuse  glomerulo-nephritis. 
What  then  is  meant  l)y  uremia?  Definition  is  difficult,  and  we 
shall  not  attemj)t  it.  We  mean  by  it  certain  |)henomena  which 
occur  in  the  course  of  the  various  forms  of  nephritis,  which  are 
especially  the  results  of  cerebral  involvement.  We  accept  Vol- 
hard's  division  of  uremia  into,  (1)  true  chronic  uremia;  (2)  chronic 
pseudouremia;  (o)  acute  convulsive  or  eclamptic  uremia. 

True  chronic  uremia  is  due  to  the  prolonged  retention  of  the 
nitrogenous  waste  products,  and  always  expresses  the  clinical  end 
stage  of  chronic  nephritis.  It  is  characterized  by  a  gradually 
increasing  fatigue  and  drowsiness  combined  with  irritation  phenom- 
ena. There  is  tremor  of  the  extremities,  sudden  contraction  of 
muscles,  tendon  jumping,  the  normal  reflexes  are  increased,  Init 
there  are  no  abnormal  reflexes,  such  as  a  Babinski.  There  is  a 
loss  of  flesh  which  was  thought  by  Senator  to  be  due  to  a  toxic 
destruction  of  protein,  and  was  produced  experimentally  by  Brad- 
ford, by  the  reduction  of  the  kidney  tissue  to  one-fourth  its  volume. 
This  loss  of  flesh  is  probal)ly  due  to  the  increased  metabolism  as 
a  result  of  the  dynamic  action  of  the  amino  acids  of  the  blood,  which 
are  also  increased.  There  are  also  disturbances  of  thfe  gastro- 
intestinal tract,  such  as  loss  of  appetite,  singultus,  vomiting,  diar- 
rhea, stomatitis,  gastritis,  and  enteritis,  with  urinary  fetor  r,r  ore. 
Due  to  tlie  retained  acid  phosphate  salts  there  is  diminution  of 
the  alkali  reserve  in  the  l)lo<)d.  resulting  in  a  slow  and  deep  breath- 
ing sometimes  periodic  in  churacter,  and  which  is  characteristic 
of  states  of  acidosis.  Pericarditis  is  a  common  occurrence.  Before 
death  there  is  usually  a  fall  in  temperature.  Convulsive  seizures 
are  not  part  of  the  essential  picture  of  true  uremia,  and  although 
occasionally  convulsions  do  occur,  more  often  they  do  not. 

The  symptoms  of  pseudouremia  occur  in  the  course  of  prolonged 
hypertension.  They  are  not  due  to  retained  waste  products  and 
occur  in  the  second  ])eriotl  of  chronic  nephritis,  but  more  often 
with  the  hypertension  of  the  benign  kidney  ateriosclerosis  or 
arteriolosclerosis.  They  are  arterial  in  character,  and  due  to 
sudden  temporary  angiospastic  ischemia  in  the  different  organs, 
especially  in  the  brain.  Depending  upon  the  location  there  occur 
transitory  paralyses,  aphasia,  epileptoid  phenomena,  bulbar  symp- 
toms, Cheyne-Stokes  breathing,  and  others.  Osler^'  describes 
such  classical  cases. 

The  acute  convulsive  or  eclamptic  uremia  occurs  occasionally 
in  the  end  stage  of  chronic  nephritis,  but  its  typical  occurrence 
is  more  connnonly  a  complication  in  the  course  of  acute  diffuse 
glomerulo-ne])hritis.  It  is  not  an  essential  part  of  the  clinical 
j)icture,  and  the  course  of  an  acute  diffuse  nephritis  may  run  entirely 
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without  any  coinul^ions.  It  is  cliaractcrized  l)y  tlic  classical 
epileptiform  attack  with  coma,  or  some  eciui\alciit  form  such  as 
headache,  restlessness,  vomiting',  unconsciousness,  hlindness.  The 
convulsions  are  sometimes  tonic,  more  often  clonic,  occasionally 
only  on  one  side  and  with  or  without  an  aura.  There  are  psychic 
equivalents  ranging  from  fits  of  dei)ression  to  maniacal  conditions. 
The  headache,  \()miting,  slowing  of  the  pulse  and  choked  disk 
may  simulate  a  brain  tumor.  Lumbar  ])uncturc  relieves  and 
often  stops  the  convulsions. 

In  explaining  the  pathogenesis  of  convulsive  uremia  occurring 
as  a  complication  in  acute  difi'use  glomerulo-nephritis,  Volhard 
assumes  that  the  angiospastic  contraction,  which  is  general,  occurs 
also  in  the  brain.  The  angiospastic  contraction  of  the  peripheral 
blood  vessels  results  in  edema  due  to  filtration  through  the  capil- 
laries or  to  increased  permeability  of  the  capillaries,  as  a  result 
of  distvirbances  in  their  nutrition.  The  same  process  occurs  also 
in  the  brain,  resulting  in  an  edema  of  the  brain.  The  brain  sw^ells 
and  is  compressed  in  the  rigid  cranium  with  consequent  irritation 
of  the  cortex.  This  is  aided  by  the  added  increase  in  blood-pressure 
which  always  precedes  the  convulsive  attack.  He  cpiotes  Loeschke 
as  showing  that  when  death  results  from  convulsive  uremia,  the 
brain  when  properly  cut  in  situ  snugly  fits  the  walls  of  the  skull, 
and  the  ventricles  of  the  brain  show  themselves  as  linear  slits. 
This  explanation  leans  on  the  old  Traube  theory  of  swelling  of 
the  brain.  It  is  more  reasonable  and  more  in  accord  with  the 
pathogenesis  of  diffuse  nephritis  than  the  hypothetical  poisonous 
irritant  assumed  by  many  investigators. 

Conclusions.  Volhard 's  theory  of  acute  angiospastic  renal 
ischemia  as  the  starting  point  of  diffused  glomerulo-nephritis  is 
the  best  explanation  so  far  offered  for  the  pathogenesis  of  this 
disease.  We  have  attempted  to  follow  the  consequences  of  such 
an  ischemia  on  the  kidney  function  of  filtration  and  concentration 
and  on  its  function  in  helping  to  maintain  the  constancy'  of  the 
volume  and  composition  of  the  blood.  We  have  also  attempted 
to  follow  the  changes  occurring  in  the  kidney  following  the  angio- 
spastic ischemia,  and  to  explain  the  clinical  phenomena  on  the 
basis  of  such  changes.  The  theory  is  also  of  value  in  the  treatment 
of  this  disease.  We  must  realize  that  our  efforts  can  only  be 
directed  toward  those  changes  which  are  still  retrogressive.  When 
these  changes  ha^"e  passed  on  to  a  stage  where  they  are  no  longer 
retrogressive,  treatment  can  only  be  directed  toward  lessening  the 
functional  load  of  the  kidney.  At  all  times  where  the  functional 
reserve  of  the  kidney  is  lessened  or  has  entirely  disappeared,  either 
by  acute  ischemic  or  by  chronic  changes,  treatment  should  be 
directed  toward  limiting  the  intake  of  those  substances  which  in 
their  normal  quantities  cannot  be  eliminated  by  the  kidney  which 
has  become  limited  in  its  function.     These  substances  are  protein 
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food  and  water,  and  tlieir  reduction  is  always  indicated  when  the 
blood  shows  an  increase  in  the  nitrogenous  waste  substances. 
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STUDIES  OF  GRAVES'  SYNDROME  AND  THE  INVOLUNTARY 
NERVOUS  SYSTEM.* 
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NEW    YORK. 

General  Introduction.  These  studies  result  from  an  attempt 
to  promulgate  a  definite  policy  for  the  management  of  individuals 

*  These  studies  were  carried  on  in  the  Medical  Department  of  the  Mt.  Sinai  Hos- 
pital and  in  the  Department  of  Pharmacology  of  the  College  of  Physicians  and 
Surgeons,  Columbia  University.  The  work  has  been  made  possible  by  a  fund  estab- 
lished for  the  purpose  by  the  New  York  Foundation  and  by  Mr.  Felix  Warburg. 
The  basal  metabolism  readings  throughout  were  made  t)y  Dr.  Herman  Lande  to 
whom  we  are  indebted  for  his  painstaking,  accurate  and  coTiscientious  work. 
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suffering  from  Graves'  syndrome.  In  our  hospital  this  condition 
has  been  handled  by  the  surgeons,  internists  and  radiotherai)ists. 
Each  group  has  reported  successful  results,  not  only  in  those  patients 
who  had  received  no  previous  treatment,  but  also  where  other 
treatments  had  proved  a  failure.  For  two  reasons  it  was  impossibl(> 
to  compare  or  estimate  therapeutic  reports:  (1)  There  has  been 
no  concordance  as  to  just  what  constituted  Graves'  syndrome,  and 
(2)  data  as  to  end-results  have  been  meager  and  subject  to  individual 
interpretation. 

A  survey  of  the  literature  failed  to  clarify  the  situation.  The 
diagnostic  criteria  varied ;  case  reports  were  frequently  not  supplied ; 
personal  opinion  and  interpretations  rather  than  actual  facts  were 
presented;  end-results  were  either  obscurely  reported  in  massed 
statistics  or  were  not  given  at  all.  Satisfactory  indiviihuil  records, 
however,  are  to  be  found  in  the  papers  of  l)u  Bois'  and  Means  and 
Aub.'-^ 

One  of  us  (H)  visited  the  leading  goiter  clinics  in  1920  to  deter- 
mine whether  more  could  not  be  learned  from  personal  observation. 
While  each  clinic  had  its  definite  plan  as  to  diagnosis  and  therapy, 
no  two  clinics  were  found  with  policies  that  were  similar;  even  in  the 
same  institution  the  widest  possible  variation  obtained  among 
different  services. 

We  decided,  therefore,  that  a  small  group  of  patients  with  fully 
developed  Graves'  syndrome!  be  studied  carefully  from  e\  ery  angle. 
In  order  to  eliminate  the  personal  factor  it  was  determined  not  to 
include  in  this  group  a  patient  in  whom  the  clinical  diagnosis  was 
not  confirmed  by  a  distinct  and  continuous  elevation  of  the  basal 
metabolism.  The  course  of  the  basal  metabolism  was  accepted 
as  the  best  available  objective'  criterion  of  the  severity  and  progress 
of  the  disease.  The  complete  data  of  this  group  of  tlefinite  Graves' 
syndrome  are  compiled  in  paper  III.^ 

A  large  number  of  patients  were  referred  to  us  who,  while 
they  presented  many  of  the  cardinal  clinical  symptoms,  i.  e.,  tachy- 
cardia, exophthalmos,  goiter  and  tremor,  associated  with  some  of 
the  minor  symptoms  (diarrhea,  sweating,  palpitation,  etc.),  never- 
theless showed  no  constant  elevation  of  the  basal  metabolism,  and 
gave  no  histories  suggestive  of  a  pre\'ious  crisis.  They  were  studied 
separately  for  classification  and  for  the  purpose  of  establishing  the 
differential  diagnosis  from  Graves'  syndrome.  Of  these  the  first 
subgroup  was  composed  of  patients  who  had  an  enlargement  of  the 
neck.  They  had  no  other  manifestations  of  Gra^'es'  syndrome,  and 
no  elevation  of  the  basal  metabolism.  It  became  apparent  that 
these  patients  were  suffering:     (1)  From  an  existing  hyperplasia 

t  For  its  historical  interest  we  have  retained  the  term  "Graves'  Syndrome."  The 
introduction  of  basal  metabolic  studies  has  thrown  new  light  on  the  syndrome,  and 
we  have  altered  our  conception  in  accordance,  as  will  be  seen  from  the  text. 
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of  the  thyroid  gland ;  (2)  from  the  results  of  a  previous  hyperplasia, 
(3)  from  adenoma.  A  review  of  the  etiology,  physiology  and 
clinical  associations  of  hyperplasia  and  adenoma,  with  the  case 
reports  in  this  subgroup,  form  tlie  basis  for  paper  I.  In  a  second 
subgroup  were  patients,  who,  with  or  without  goiter,  exhibited 
many  of  the  classical  manifestations  of  Graves'  syndrome.  In 
these  there  was  no  significant  elevation  of  the  basal  metabolism  and 
no  reason  to  believe  that  an  elevation  had  ever  existed.  Their 
manifestations  were  clinically  divisible  into  three  groups:  (1)  The 
registration  in  consciousness  of  somatic  activities  which  normally 
proceed  unconsciously,  as  palpitation;  (2)  objective  functional 
disorders  in  organs  which  themselves  were  apparently  healthy 
(tachycardia,  diarrhea) ;  (3)  SAinptoms  of  obscure  origin  which  were 
accentuated  by  the  administration  of  adrenalin  (tremor,  asthenia). 
With  the  possible  exception  of  thyroid  enlargement,  all  of  these 
symptoms  and  signs  were  sympathomimetic. J  To  these  clinical 
disturbances  of  the  involuntary  nervous  system  we  have  applied 
the  term  Autonomic  Imbalance.  The  clinical  study  of  patients  with 
autonomic  imbalance  is  presented  in  paper  11.^ 

Because  the  symptoms  of  Graves'  syndrome  and  autonomic 
imbalance  were  found  to  be  due  to  disturbance  in  the  realm  of  the 
involuntary  innervation  we  studied  the  physiology  and  pharma- 
cology of  the  involuntary  nervous  system. 

We  do  not  claim  that  either  Graves'  syndrome  or  autonomic 
Imbalance  is  necessarily  an  inherent  derangement  of  the  involuntary 
nervous  system,  but  that  whatever  the  ultimate  cause  it  must 
operate  either  primarily  or  secondarily  through  the  involuntary 
nervous  system.  The  attempt  to  find  an  index  for  the  activity  of 
the  involuntary  nervous  system  is  described  in  paper  IV.'  By 
means  of  this  index,  the  role  of  alleged  etiologic  and  therapeutic 
influences,  as  well  as  factors  which  maintain  the  tonicity  of  this 
system,  were  investigated.  These  results  are  presented  in  papers 
\,  VI  and  Vn.4 

Finally,  a  definite  therapeutic  policy  for  Graves'  syndrome  was 
sought.  In  a  disease  where  "specific"  results  have  been  claimed 
for  general  medical  treatment;  for  tonsillectomy;  for  roentgen-ray 
exposures  of  thyroid  or  thymus,  or  both;  for  mechanotherapy;  for 
spondylotherapy;  for  surgery,  from  injections  to  ligations,  and  from 
partial  to  subtotal  thyroidectomy;  for  endocrinology, — the  suspicion 
was  aroused  that  there  was  a  "nonspecific"  factor  common  to  all 
these  "cures"  and  that  the  course  of  the  disease  was  toward  spon- 
taneous arrest.  Accordingly  we  studied  fifty  patients  (Paper  III) 
with  Graves'  syndrome  without  employing  "specific"  measures,  in 

X  Adopting  the  term  of  Barger  and  Dale^  to  denote  manifestations  that  are  tan- 
tamount to  electrical  stimulation  of  the  thoracico-lumbar  division  of  the  involuntary 
nervous  system,  or  to  stimulation  of  the  same  system  by  adrenalin. 
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order  to  determine  its  natural  history  as  an  index  for  the  evaluation 
of  therapeutic  procedures.*^ 

A  general  summary  of  the  clinical  and  laboratory  work  on  tlie 
involuntar}^  nervous  system  constitutes  paper  VII l^  and  a  discus- 
sion of  the  pathogenesis  and  an  evaluation  of  popular  therapeutic 
procedures  constitutes  paper  IX.** 
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STUDIES  OF  GRAVES'  SYNDROME  AND  THE   INVOLUNTARY 
NERVOUS  SYSTEM. 

I.  Thyroid  Enlargement  in  Individuals  Without 
Sympathomimetic  Manifestations. 

By  Leo  Kessel,  M.D., 

AND 

Harold  Thomas  Hyman,  ^l.l)., 

NEW    YORK. 

Studies  on  the  condition  of  thyroid  enlargement  are  usually 
made  in  lake  districts  where  goiter  is  endemic,  and  consist  of  massed 
statistical  reports.^  The  great  frequency  of  endemic  goiter  has 
obscured  the  study  of  thyroid  enlargements  due  to  other  causes. 

Our  work  was  done  at  a  seaport  where  thyroid  enlargement  is 
relati^'ely  infrequent.  An  out-patient  department  was  organized 
and  an  attempt  made  to  determine  the  etiological  factor  in  the 
individual  patient.  The  conditions  associated  with  and  resulting 
from  the  thyroid  enlargement  were  studied  with  the  object  of 
investigating  the  possible  relationship  between  goiter  and  Graves' 
syndrome. 

Of  over  200  patients  investigated,  55  furnished  material  for  this 
paper.  Of  these,  32  patients  (Table  I)  presented  as  their  sole 
symptoms  the  "lump  in  the  neck."  The  other  23  patients  (Table 
II)  had,  beside  thyroid  enlargement,  some  other  unrelated  disease 
which  was  responsible  for  the  presenting  symptoms. 
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TABLE   I. — THYROID   ENLARGEMENT   IN   INDIVIDUALS   FREE    FROM 

SYMPATHOMIMETIC    SYMPTOMS   AND    WITH   NORMAL   BASAL 

METABOLISM. 


No.     Sex. 

Age. 

Age 
onset 
goiter. 

Duration 
of  goiter. 

Previous 
treatment. 

Tonsils.         Miscellaneous.             ^odide°^ 

8673     F. 

43 

9 

9 

None 

Infected  1  Calcification 

8545     F. 

36 

25    roentgen- 
ray 

......      :  ymall  adenoma  re- 

j     ferred    as    exop. 
goiter 

8543     F. 

56 

44 

12 

Roentgen-ray 

Referred   as   exop. 

goiter 

5066     M. 

33 

21 

12 

Roentgen-rav 

Infected 

9234     F. 

14 

12 

2 

Chiropractor 

Puberty         hyper- 
plasia 
j  Regarded  as  exop. 

9080     F. 

50 

26 

24 

goiter  (?) 

8651     F. 

50 

? 

• 

Infected    Referred   as   exop. 
goiter 

9220  ,  F. 

33 

? 

? 

Discrete  tumor 

9198     F. 

34 

19 

15 

!  Referred    as   exop. 

1     goiter 

8718  1  F. 

30 

30 

5  wks. 

Discrete  tumor 

3  cm.    5  mos. 

8803     F. 

26 

' 

? 

Discrete  tumor;  re- 
moved  for   relief 
of    cough.      Still 
coughs 

9215  [  F. 

37 

34 

3 

1  Referred    as   exop. 

goiter 

9125     F. 

18 

15 

3 

Ops.     2    yrs, 
ago 

1  Gland  still  enlarged 

8891     F. 

36 

30 

1  mo. 

Discrete  tumor 

8  cm.    6  mos. 

8766  i  F. 

i 

29 

? 

■ 

? 

Injections  in- 
to gland 

Referred   as   exop. 

1     goiter 

8517  {  F. 

26 

9 

'? 

1  Referred    as   exop. 

goiter 

8581  1  F. 

30 

1 

7 

Referred    as   exop. 

goiter 

3  cm.  10  mos. 

8748  ;  F. 

29 

25 

4 

Infected     Puberty         hyper- 
plasia 

8081     F. 

14 

11 

3 

,  Puberty  and  starv- 

ation 

8963 

F. 

30 

? 

? 

Infected  |  Referred   as   exop. 
goiter 

2  cm.    4  mos. 

8760 

b\ 

18 

8 

10 

Referred    .is   exop. 

goiter 

3  cm.    8  mos. 

8869 

F. 

23 

9 

? 

Infected 

9157 

K. 

18 

16 

2 

Infected 

8863 

F. 

38 

34 

4 

Infected     Thyroid    exhaus- 
tion (?) 

7  cm.    6  mos. 

9193 

F. 

28 

11 

7 

Ops. 

i  Post-partum;  in- 
creased alter  ops. 

8734 

F. 
F 

47 
19 

44 
19 

3 

2  mos. 



8882 

2.5  cm.  3  mos. 

8674 

F 

19 

15 

4 

30    roentgen- 
ray 

9194     F. 

311 

? 

? 

. 

3  cm.    1  mo. 

8600     F. 

50 

7 

7 

Referred    as   exop. 

goiter 

8599     F. 

43 

1 

7 

Referred    as   exop. 

goiter 

8832 

F. 

42 

9 

7 

Referred    as   exop. 

goiter 

Ch.\rt  1. — Note  wide  variation  in  age  at  time  of  admission;  variation  in  age  of  onset  of  goiter 
and  in  duration  of  goiter;  roentgen-ray  fails  to  shrink  goiter;  compensatory  hyperplasia  after 
operation;  8  have  infected  tonsils;  character  of  goiter  varies  some  diffuse  and  others  discreter 
preponderance  of  females;  shrinkage  with  iodide;  14  referred  as  exophthalmic  goiter. 

Clinical  Data.  Sr.r  and  Age.  Fifty-two  of  the  55  patients  were 
females.  Tlie  ages  of  the  patients  were  between  fourteen  and  fifty- 
si.x.     The  two  e.xtremes  at  which  the  goiter  was  first  noted  were  also 
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at  fourteen  and  fifty-six  years,  and  the  duration  up  to  the  time  of 
admission  varied  between  one  month  and  twenty-four  years. 

TABLE    11.— THYROID    ENLARGEMENT    IN     INDIVIDUALS   WHO   ARE 

SUFFERING    FROM   ANOTHER   BUT    UNRELATED   DISEASE    AND 

WHO   HAVE   NEITHER  SYMPATHOMIMETIC   SYMPTOMS 

NOR  ELEVATION   OF  BASAL  METABOLISM. 


No. 

Sex. 

Age. 

Thyroid. 

.■\ssoriated  condition. 

Miscellaneous. 

5144 

M. 

32 

Cyst 

Tuberculosis    (healed) ;   an-viety 
neurosis 

Referred  as  exop.  goiter. 

9219 

F. 

25 

Removed 
in  2  ops. 

Manic-depressive  psychosis 

Ops.  as  exop.  goiter. 

8515 

F. 

50 

Diffuse 

Diabetes  niellitus 

8535 

F. 

42 

Cyst 

Anxiety  neurosis 

Referred  as  exop.  goiter. 

8679 

F. 

59 

Diffuse 

Diabetes  mellitus 

5619 

M. 

70 

Substernal 

Myocarditis,   emphysema;   chr. 
bronchitis 

Cough  supposed  to  be  due 
to  thyroid. 

8854 

F. 

33 

Diffu.se 

Anxiety  neurosis 

Referred  as  exop.  goiter. 

8501 

F. 

47 

Diffuse 

Chronic  hypertensive  nephritis; 
prominent  eyes 

1 

9214 

F. 

? 

Diffuse 

Fainting  spells 

Referred  as  exop.  goiter. 

8650 

F. 

29 

" 

Asthenia  after  flu. 

"                "              " 

8600 

F. 

14 

" 

Myositis,  infected  tonsils 

"                "              " 

8585 

F. 

20 

" 

Sinusitis 

"                "              " 

8580 

B. 

37 

" 

Pregnancy- 

"                •'             " 

8542 

F. 

46 

Gastric  .symptoms 

Lnfected  tonsils  and  sinusitis 

Had  ruentgcu-ray  therapy. 

8548 

F. 

34 

" 

Polyarthritis 

Referred  as  exop.  goiter. 

8925 

F. 

29 

" 

Cystorectocele 

"                "              " 

8660 

F. 

24 

" 

Psychoneurosis 

"                "              " 

8661 

F. 

16 

" 

Dysmenorrhea 

\         "                "              " 

8743 

F. 

43 

" 

Cholelithiasis 

"                "              " 

8922 

F. 

26 

" 

Sterility,  infantile  uterus 

"                "              " 

8824 

F. 

34 

" 

Mitral  stenosis 

"                "             " 

8560 

F. 

40 

" 

Diabetes  mellitus 

"                "             " 

8532 

F. 

38 

Cancer  of  uterus 

Note  tendency  to  attribute  to  thjToid  rather  than  other  obvious  associated  condition  the  pre- 
senting symptoms. 

Etiology.  In  many  of  the  patients  the  etiological  factor  could 
not  be  determined,  because  they  were  not  at  all  sure  as  to  the  time 
of  appearance  of  the  goiter.  The  relationship  to  puberty  and  to  the 
child-bearing  period  was  definite  in  13.  Infected  tonsils  were 
present  in  8.     In  one  girl  the  goiter  was  apparently  congenital. 

Symptoms.  In  the  first  group  (Table  I)  the  only  symptom  was 
the  thyroid  enlargement.  In  the  second  group  (Table  II)  presenting 
symptoms  were  due  to  a  great  variety  of  associated  conditions,  one 
each;  cancer  of  the  uterus,  cholelithiasis,  mitral  stenosis,  cysto- 
rectocele, pansinusitis,  diabetes  mellitus,  arthritis,  pregnancy, 
chronic  nephritis,  generalized  atherosclerosis  and  infantile  uterus 
and  neuroses  in  (3.  One  woman  suft'ered  from  a  manic-depressive 
psychosis. 

Diagnosi.s-.  Of  the  32  patients  listed  in  Table  I  at  least  17  were 
referred  with  the  diagnosis  of  exophthalmic  goiter.  In  many  others 
the  presumption  is  strong  that  this  diagnosis  had  been  made  by  the 
attending   physician.     Four   had    received   frequent    roentgen-ray 
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exposures  and  3  had  Ijeeii  subjected  to  operations  on  the  thyroid 
gland.  Of  these  1  suffered  a  compensatory  hyperplasia,  so  that 
the  gland  is  now  larger  than  prior  to  operation. 

Of  the  patients  recorded  in  Table  II,  practically  all  were  referred 
to  us  as  examples  of  exophthalmic  goiter  and  in  almost  all  there  was 
supposed  to  be  a  definite  connection  between  the  associated  condi- 
tions already  mentioned  and  the  thyroid  enlargement.  The  patient 
with  the  manic-depressi\'e  psychosis  had  had  thyroidectomy  twice 
without  any  effect  upon  her  condition.  Three  had  had  unsuccessful 
treatment  of  the  thyroid  gland  with  frequent  roentgen-ray  exposures. 
Except  for  the  goiter  none  of  the  individuals  in  either  group  had  had 
at  any  time  evidences  of  any  of  the  manifestations  of  Graves' 
syndrome.  None  presented  metabolic  disturbances  as  measuretl 
by  the  basal  metabolism. 

The  Tyye  of  Gland.  From  clinical  examination  it  was  impossible 
to  determine  the  pathological  type  of  thyroid  enlargement.  In  no 
instance  was  opportunity  for  histological  examination  afforded. 
This,  however,  is  of  little  importance,  because  in  those  glands  that 
were  uniformly  enlarged  a  colloidal  or  hyperplastic  picture  must 
have  been  present  at  the  time  of  examination.  In  either  instance 
it  may  be  assumed  that  the  patient  had, passed  through  a  stage  of 
hyperplasia  ^  ^  without  sympathomimetic  manifestations. 

In  (i  individuals  the  enlargement  was  due  to  the  presence  of  a 
discrete  nodule,  presumably  an  adenoma.  No  symptoms  accom- 
panied this  enlargement.     In  2  patients  the  goiter  was  substernal. 

Treatment.  All  these  patients  received  small  doses  of  syrup  of  the 
iodide  of  iron,^  10  to  30  drops  twice  a  day.  The  majority  of  these 
patients  were  referred  to  us  merely  for  diagnosis  and  no  attempt 
was  made  to  follow  them.  Of  the  11  who  were  followed  not  one 
failed  to  show  a  definite  softening  and  decrease  in  the  size  of  the 
gland  as  a  result  of  the  iodine  administration.  On  the  a\erage  the 
shrinkage  in  the  circumference  of  the  neck  was  1  cm.  a  month. 
Seven  had  had  treatment  by  roentgen-ray  before  being  referred  to 
us,  and  none  of  these  patients  reported  diminution  in  the  size  of  the 
goiter  as  the  result  of  the  exposures.  Four  had  had  thyroidectomy. 
Of  these,  2  still  had  thyroid  enlargement;  1  had  such  a  marked 
compensatory  hyperplasia  that  the  gland  was  actually  larger  than 
it  had  been  before  operation.  In  the  remaining  2  the  gland  was 
definitely  smaller;  howe\'er,  in  both  of  these  latter  patients  the 
operation  had  been  done  not  for  the  cosmetic  effect  but  for  the 
relief  of  cough  in  the  one  and  manic-depressi^'e  psychosis  in  the 
other.     Neither  of  these  conditions  was  affected. 

Discussion.  1.  Architecture  of  the  Thyroid  Gland.  There 
are  two  sijccial  pathological  conditions  that  give  rise  to  uniform 
enlargement  of  the  thyroid  gland.  These  have  been  described  by 
Marine''  in  his  classical  article  in  which  he  recognized  as  ground 


KESSEL,   HYMAN:   GRAVES*    SYNDROME    AND    NERVOUS    SYSTE.M        391 

types;  the  normal,  the  hyperphistic,  and  the  colloid  <;land.  The 
histology  of  the  normal  gland  is  familiar.  The  hyperplastic  gland 
differs  in  tluit  the  ei)ithelium  is  higher,  the  colloid  is  less,  the  walls 
of  the  alveoli  may  he  thrown  up  into  plications,  the  intercellular 
substance  and  the  vascularity  are  increased,  and  there  may  be  round 
cell  infiltration  of  the  stroma.  The  colloid  gland  presents  large 
amounts  of  colloid  material,  distending  alveolar  spaces,  a  flattened 
epithelium  and  relatively  enormous  thickening  of  the  walls  of  the 
bloodvessels.  In  each  type  variations  in  intensity  may  be  present. 
Transitional  forms  are  also  observed,  in  which  there  is  evidence  of 
hyperplasia  in  a  colloid  gland,  and  vice  versa.  There  may  be 
present,  particularly  in  the  colloid  type,  secondary  changes  such  as 
cyst  formation,  hemorrhage  and  calcification,  which  are  accidental. 

Discrete  enlargements  of  the  thyroid  gland  are  due  to  cysts  or 
adenomata.  The  latter  may  present  the  same  alterations  as  the 
non-tumor  tissue,  so  that  the  adenoma  may  resemble  normal, 
colloid  or  hyperplastic  thyroid  tissue.  The  non-tumor  tissue  of  the 
gland  is  not  necessarily  of  the  same  architecture"  as  the  adenomata. 

2.  The  Chemistry  of  the  Thyroid  Gland.  Investigation  of 
the  chemistry,  particularly  of  the  iodine  metabolism,  clarifies  the 
otherwise  inexplicable  mechanism  of  the  ground  types. 

Of  all  the  tissues  of  the  body,  the  thyroid  gland  alone  contains 
iodine  in  appreciable  quantity.  Given  by  any  route  or  in  any  form, 
iodine  is  quickly  bound  by  the  thyroid.^  ^  The  iodine  content  of 
the  normal  gland  is  1  mg.  per  gram  of  dried  tissue.^''  The  potency 
of  a  thyroid  extract  is  directly  proportionate  to  its  iodine  content. 
Because  of  its  increased  weight  the  total  iodine  content  of  colloid 
glands  either  equals  or  exceeds  that  of  the  normal  gland.  The 
hyperplastic  gland  always  contains  less  than  1  mg.  of  iodine  per 
gram  of  dried  tissue.  The  total  quantity  of  iodine  is  always  less 
than  in  the  normal  or  the  colloid  gland,  and  the  iodine  content  is 
inversely  proportional  to  the  degree  of  the  hyperplasia. 

The  problem  of  determining  whether  the  architecture  depends 
upon  the  chemistry  or  the  chemistry  upon  the  architecture,  has  been 
definitely  solved  by  the  work  of  ]\Iarine.^  In  animals  whose  glands 
are  rendered  hyperplastic,  the  administration  of  iodides  invariably 
produces  an  involution  to  colloid,  but  never  a  resumption  of  the 
normal  architecture.  If  iodides  are  now  withheld  and  the  factors  pro- 
ducing the  hyperplasia  remain  operative,  hyperplasia  is  reinduced. 
The  resumption  of  iodides  again  changes  the  hyperplastic  to  the 
colloid  form.  From  this  it  must  be  quite  clear  that  the  architecture 
of  the  thyroid  gland  is  bound  up  with  the  iodine  content;  that  the 
hj^^)erplastic  gland  presents  a  low  iodine  content,  and  that  the 
colloid  gland  has  a  relative  and  absolute  iodine  content  that  is  at 
least  normal:  that  the  colloid  gland  has  passed  through  a  stage 
of  diminished  iodine  storage.    The  histological  appearance  and 
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chemical  examination  of  the  gland  merely  gi\'e  information  regarding 
the  cjuestion  of  the  storage  of  iodine.  Whether  the  lowered  content 
in  the  hyperplastic  gland  is  due  to:  (1)  An  increased  demand  for 
iodine  by  the  body;  (2)  a  decreased  supply;  (3)  an  inability  on  the 
part  of  the  gland  to  store  iodine,  or  (4)  a  modification  of  the  circu- 
lating iodine  itself,  cannot  be  determined  from  these  examinations. 
P'unctionally  and  in  its  iodine  content  the  colloid  gland  departs  in 
in  no  way  from  the  normal.  A  gland  that  is  colloid  must  at  one  time 
have  gone  through  a  period  of  hyperplasia.  No  gland  that  has 
undergone  any  degree  of  hyperplasia  can  e\er  resume  its  normal 
appearance. 

The  hyperplastic  gland  is  therefore  the  only  important  structural 
variation.  Until  the  secretion  of  the  thyroid  gland  can  be  accurately 
measured,  no  statement  regarding  the  relationship  between  function 
and  morphology  can  rise  beyond  the  realm  of  speculation. 

The  adenomatous  tissue  has  always  less  avidity  for  iodine  than 
the  non-tumor  tissue  of  the  same  gland."  In  other  words,  iodine 
will  be  bound  by  the  non-tumor  tissue  before  the  tumor  grasps  it, 
and  alterations  in  the  morphology  of  the  tumor  are  not  affected  by 
the  iodine  until  the  non-tumor  tissue  has  responded.  This  suggests 
that  while  the  iodine  metabolism  of  tumor  tissue  is  qualitatively  the 
same  as  that  of  non-tumor  tissue,  quantitatively  it  is  less  active. 

3.  The  P]tiology  of  Thyroid  Hyperplasia.  Hyperplasia  of 
the  thyroid  gland  occurs  as  the  result  of  many  dissimilar  conditions: 
low  iodine  intake,  the  ingestion  of  polluted  water,^'-  alterations  in 
the  activity  of  the  sex  apparatus,'^  after  partial  thyroidectomy, 
after  the  ingestion  of  large  quantities  of  fat,^^  vitamine  insufficiency,^^ 
the  drinking  of  water  from  glacial  strata,  hyperplasia  of  the  thyroid 
of  the  gravid  mother;  and  it  occurs  in  congenital  cretinism,  the  hair- 
less pig  malady,"  ^^  and  in  Graves'^^  syndrome.  Whatever  the  cause, 
the  use  of  iodine  in  any  form  will  result  ir;  involution  to  the  colloid 
type.  This  strongly  suggests  that  alteration  in  the  iodine  metabolism 
is  either  a  primary  or  an  essential  secondary  step  in  the  production 
of  hyperplasia  by  the  dissimilar  conditions  mentioned  above. 

The  architecture  of  the  thyroid  gland,  in  both  health  and  disease, 
depends  therefore  upon  the  iodine  economy, 

4.  The  Etiology  of  Thyroid  Adenomata.  Thyroid  adenomata 
are  seen  in  congenital  cretinism  and  in  many  otherwise  normal 
glands.  They  may  show  any  of  the  ground  types  seen  in  non- 
tumor  thyroid  tissue.  The  fetal  adenomata"  present  the  most 
marked  degrees  of  hyperplasia,  and  the  relationship  between  the 
histological  appearance  of  the  adenoma  and  the  iodine  content 
differs  in  no  way  from  the  relationship  in  non-tumor  tissue.  There 
is  no  evidence  to  support  a  view  that  the  adenomata  arise  de  noeo 
in  response  to  an  injury,  and  there  is  no  evidence  to  show  that 
alterations  in  the  function  of  an  adenoma  can  occur  without  altera- 
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tioiis  in  the  non-tunior  tissue.  From  the  r('s])()iise  ot"  thr  tumor  to 
iodine  and  from  tlie  results  of  feeding  tumor,  it  is  nuieli  more  likely 
that  in  the  same  gland  the  tumor  is  less  aetive  than  the  non-tumor" 
tissue. 

5.  The  Nervous  Mechanism  of  the  Thyroid  Gland.  The 
nerve  supply  to  the  thyroid  gland  has  been  demonstrated  anatomi- 
cally. The  innervation  of  the  bloodvessels  is  so  abundant  that  the 
vascularity  of  the  gland  may  be  most  delicately  regulated. 

The  influence  of  the  nerve  sujiply  upon  the  specific  secretion  of 
the  thyroid  gland  has  not  been  definitely  settled,  and  about  this 
point  has  arisen  considerable  academic  controversy.  In  support 
of  the  nervous  regulation  of  secretion  the  following  have  been 
offered:  (1)  Electrical  stimulation^"*  of  the  vago-sympathetic  nerves 
decreases  the  iodine^^  content;  (2)  stimulating  the  vago-sympathetic 
nerves  increases  the  thyroid  secretion  as  measured  by  the  vascular 
response  to  adrenalin;-''  (3)  the  subcutaneous  injection  of  adrenalin 
causes  an  induction  current  in  the  gland ;-^  (4)  continuous  stimula- 
tion- of  the  nerves,  as  by  phrenico-sympathetic  anastomosis,  pro- 
duces a  condition  resembling  Graves'  syndrome,  which  in  turn  is 
supposed  to  be  due  to  hy})erthyroidism.  In  opposition  to  these 
there  may  be  offered:  (1)  Experiments  using  alteration  of  iodine 
content  as  an  index  of  secretion  are  complicaterl  by  two  technical 
factors  (a)  the  iodine  distribution  in  a  gland  is  not  uniform--^  and  (6) 
the  iodine-containing  substance  may  be  mechanically  squeezed-^ 
out  as  a  result  of  the  powerful  vasoconstriction  following  nerve 
stimulation.  Again  the  interpretation  of  these  results  is  open  to  the 
objection  that  the  decrease  in  the  iodine  content  does  not  neces- 
sarily connote  increased  secretion,  but  merely  a  diminution  in  the 
iodine  store;  (2)  we  have  shown  that  after  stimulating  the  thoracico- 
luinbar  system  with  adrenalin-'  the  augmented  pressor  response 
is  due,  not  to  alterations  in  the  thyroid  secretion,  but  to  changes  in 
the  involuntary  nervous  system;  (3)  the  production  of  the  induction 
current  may  well  be  due  to  alterations  in  the  vascular  bed  rather 
then  in  the  secretory  activity;  (4)  despite  perfect  nerve  union  no 
changes  occur  after  phrenico-sympathetic  anastomosis.-*^  -'^  -^ 

^YhiIe  the  chemical  influence  on  thyroid  secretion  is  so  clearly 
demonstrable  and  so  subtly  adjusted  it  seems  quite  unnecessary  to 
assign,  in  the  presence  of  such  inconclusive  experimental  data,  more 
than  a  minor  role  to  the  influences  of  nervous  impulses.  Those  who 
hold  that  the  nervous  influences  control  the  secretion  regard  as  the 
augmentor  nerve  to  the  thyroid  gland  the  thoracico-lumbar  division. 
If  the  theory  of  GaskelP*  as  to  the  double  segmentation  of  the  verte- 
brate ancestor  is  correct,  then  we  should  expect  the  augmentor 
nerve  to  the  endodermal  thyroid  gland  to  be  bulbo-sacral  in  origin. 

6.  Thyroid  Hyperplasia  and  its  Effects.  In  the  majority 
of  individuals  and  in  animals  in  whom  thyroid  hyperplasia  exists, 
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IK)  extra-thyroidal  alterations  are  constant.'-  In  l)rook-trout"  and 
many  other  animals  in  which  thyroid  hyperi)lasia  has  been  stndied, 
there  are  evidences  in  some  of  increase  in  weight,  diminution  in 
activity,  susceptibility  to  infection,  and  in  mammals  a  shedding  of 
the  hair;  in  other  words,  many  of  the  symptoms  of  myxedema.  In 
the  "hairless  pig  malady,""  ^'^  the  highest  degree  of  hyperplasia  is 
present  and  the  clinical  condition  is  identical  with  myxedema. 
There  is  little  doubt,  therefore,  that  the  functional  activity  of  the 
thyroid  may  be  apparently  normal  or  greatly  diminished  in  the 
presence  of  a  hyperplasia.  The  frequency  with  which  hyperplasia 
occurs  in  Gra\es'  syndrome  has  led  to  the  supposition  that  hyper- 
plasia is  an  indication  of  hyperfunction,  i.  e.,  a  true  hyperthyroid- 
ism.'"*^  32  Pour  facts  make  this  hyperplasia-hyperthyroid  theory 
difficult  to  maintain:  (1)  The  definite  cause  and  effect  relation 
between  the  hyperplasia  and  the  marked  myxedema  in  the  "  hairless 
pigs;"  (2)  the  association  of  hyperplasia  with,  almost  complete 
absence  of  iodine  content  in  human  congenital  cretinism  (mjTcedema) ; 
(3)  the  low  iodine  content  of  hyperplased  glands;  (4)  failure  to 
demonstrate  the  hormone  in  the  blood  from  a  hyperplased  gland 
even  after  electrical  stimulation  of  the  nerves. 

7.  Specific  Secretion  of  the  Thyroid.  The  specific  secretion 
of  the  thyroid  is  an  iodine-containing  substance  that  has  been  isolated 
by  KendalP^  and  has  been  named  thyroxin.''^  Many  other  gland 
extracts  have  been  prepared,  most  of  which  are  potent,  but  the  com- 
pound of  Kendall  has  the  advantage  of  being  crystalline,  having 
an  exact  dosage,  a  constant  chemical  composition  and  it  is  fit  for 
intravenous  injection.  As  yet  no  potent  compound  has  been 
obtained  that  is  free  from  iodine  and  the  potency  of  a  preparation 
varies  directly  with  the  iodine  content.  Iodine-poor  compounds 
cannot  be  made  potent  by  treatment  with  iodine  after  or  during 
extraction.  Thyroxin  is  built  up  by  the  thyroid  cells  and  stored  in 
the  colloid.  The  synthesis  probably  takes  at  least^-^  eight  to  twenty 
hours.  It  is  secreted  into  the  thyroid  veins  rather  than  the  lym- 
phatics. Elimination  is  slow,  probably  taking  forty-eight  hours  to 
ten  days.  Plummer^'^  has  estimated  that  the  amount  circulating  is 
12  to  14  mgm.,  or  about  1  mgm  per  10  pounds  of  body  weight. 
Allowing  the  high  figure  for  blood  of  10  per  cent  of  body  weight, 
the  amount  in  the  blood  is  1  mgm.  to  the  pound  or  a  concentration 
of  1  :  2,200,000.  This  amount  is  not  detectable  by  chemical  methods 
and  the  biological  method  of  Gudersnatch^^  is  utilized  for  the  quali- 
tative detection  of  small  amounts.  This  test  relies  upon  the  increase 
in  the  rate  of  metamorphosis  in  the  tadpole  when  thyroid  extract 
is  fed.  The  iodine  content  of  the  thyroid  colloid  is  ordinarily  suffi- 
cient to  be  estimated  chemically.  As  has  been  stated,  this  varies 
as  the  histological  appearance  of  the  gland  and  is  normal  in  normal 
or  colloid  glands  and  adenomata  and  greatly  decreased  in  general  or 
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local  hyperplasia  (gland  and  adenoma).  The  secretion  has  been 
detected  in  the  thyroid  veins'''*  after  electrical  stimulation  of  the 
vago-sympathetic  trunk  to  a  normal  gland.  Similar  stinnilation 
of  a  hyperplastic  gland  produced  no  such  effect.  This  meagre  infor- 
mation is  all  we  ])ossess  of  the  estimation  of  the  output  from  the  thy- 
roid and  would  indicate  that  the  output  from  a  hyperplastic  gland, 
like  the  storage,  is  less  than  the  normal  and  confirms  the  clinical 
findings  of  myxedema  associated  with  hyperplasia.  Those  who 
regard  hyperplasia  as  indicating  hypersecretion  (h\q3erth3Toidism) 
have  difficulty  correlating  their  theory  with  these  findings. 

Of  the  factors  that  control  secretion  three  have  been  mentioned: 
iodine,  nervous  influences  and  the  circulating  epinei)hrine.  Of 
these  the  first  is  potent  and  delicately  adjusted,  the  second  remains 
unconfirmed  and  the  third  is  dubious  in  view  of  the  fact  that^^'^  we 
were  unable  to  confirm  the  data  on  which  the  supposition  rests  even 
with  large  amounts  of  adrenalin.  This  theory  is  also  opposed  by 
the  phylogenetic  evidence-^  which  would  lead  one  to  expect  that 
the  stimulation  of  the  thoracico-lumbar  division  and  hence  epi- 
nephrine would  inhibit  thyroid  secretion. 

Reports  of  feeding  experiments  with  large  amounts  of  thyroid 
are  at  variance.  At  the  one  extreme  are  those  who  claim  that  all 
the  symi)toms  of  Graves'  syndrome  including  exophthalmos  can  be 
reproduced.  At  the  other  extreme  is  Carlson^^  who  in  an  elaborate 
in\'estigation  on  various  animals  and  man  found  loss  of  weight, 
gastro-enteritis,  and  diarrhea  as  the  only  symptoms  constantly 
produced.  He  concludes  "  It  would  require  considerable  imagina- 
tion or  an  undue  influence  of  one's  wish  or  of  one's  judgment  to 
identify  the  symptom  complex  of  excessive  thyroid  feeding  in  experi- 
mental animals  with  exophthalmic  goiter."  Certain  it  is  that  in 
concentration  comparable  to  that  in  the  circulating  blood  thyroid 
extract  cannot  produce  these  symptoms.  Indeed  the  effects  of 
small  doses  indicates  a  metabolic  reversal  so  that  the  thyroid  is 
anabolic,  and  not  catabolic.  This  remarkable  finding  of  Janney'" 
emphasizes  the  need  for  quantitative  studies  with  thyroid  extract. 
The  status  of  this  problem  is  not  imlike  that  of  the  question  of  the 
function  of  epinephrin  before  the  quantitative  work  of  Hoskins.''^ 
It  will  be  remembered  that  after  it  was  shown  that  adrenalin  elevated 
blood-pressure  it  was  immediately  assumed  that  epinephrin  main- 
tained the  vascular  tonus.  When  it  was  found  that  the  action  of 
adrenalin  was  reversible^-  and  that  with  small  doses  vaso-dilatation 
occurred,  Hoskins  made  quantitative  study  and  found  that  the  con- 
centration of  adrenalin  necessary  to  give  a  pressor  effect  was  also 
sufficient  to  cause  intestinal  inhibition.  This  experience  with  adre- 
nalin indicates  the  fallacy  of  concluding  that  the  same  effects 
must  necessarily  be  produced  by  thyroid  secretion  in  the  amounts 
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circulating  in  the  normal  economy  as  are  produced  by  the  adminis- 
tration of  this  substance  in  large  quantities. 

The  most  definite  information  regarding  thyroid  effects  has  been 
obtained  from  metabolic  studies.  On  the  one  hand  thyroid  feeding 
increases  the  heat  production  in  myxedema  and  on  the  other  hand 
diminished  heat  production  results  from  diminution  in  the  thyroid 
function  (al)lation,  fibrosis  or  extreme  hyperplasia).  That  the 
thyroid  is  not  the  sole  regulator  of  the  heat  mechanism  is  obvious 
from  (1)  the  fact  that  the  elevation  of  the  basal  metabolism  caused 
by  adrenalin  (stimulation  of  the  thoracico-lumbar  division  of  the 
involuntary  nervous  system)  is  not  altered  appreciably  by  thy- 
roidectomy •'  and  (2)  destruction  of  the  adrenal  cortex  causes  a 
prolonged  and  sustained  elevation  of  the  basal  metabolism  in  the 
presence  of  the  thyroid  gland. ^'^  It  is  clear,  therefore,  that  the  basal 
heat  production  may  be  altered  by  at  least  three  factors— the 
thyroid,  the  adrenal  cortex  and  the  involuntary  nervous  system. 

Summary  and  Conclusions.  1.  A  study  made  at  a  seaport  of  55 
indivitluals  with  thyroid  enlargement  is  presented. 

2.  None  of  these  ])atients  presented  sympathomimetic  manifes- 
tations or  alterations  of  their  basal  metabolism. 

3.  The  efficacy  of  iodides  in  reducing  neck  circumference  is  again 
demonstrated. 

4.  The  thyroid  enlargement  where  uniform  is  due  to  existing 
hyperplasia  or  the  results  of  a  previous  hyperplasia. 

5.  The  mechanism  of  the  production  of  hyperplasia  is  through 
diminution  in  the  iodine  store. 

G!  We  are  unaware  of  the  mechanism  that  i)roduces  the  deficiency 
in  the  iodine  store. 

7.  Alterations  in  the  iodine  store  throw  no  light  on  the  function 
of  the  gland. 

8.  Hyperplasia  of  the  thyroid  gland  is  compatible  with  normal 
economy,  and  it  may  be  present  in  cretinism. 

9.  That  hyperplasia  of  the  thyroid  gland  indicates  hypersecretion 
is  based  on  inferences  which  are  not  compatible  with  the  available 
data. 

10.  Discrete  enlargements  of  the  thyroid  gland  are  due  to  cysts 
or  adenomata.  Cysts  are  of  no  functional  importance.  Adenomata 
function  aj^j^arently  in  no  way  different  from  non-tumor  tissue, 
excei)t  that  they  are  less  active  in  their  avidity  and  response  to 
iodine. 

11.  There  is  no  evidence  to  support  the  theor\'  of  the  toxicity 
of  adenomata. 

12.  The  influence  of  nervous  impulses  upon  the  secretion  of  the 
thyroid  gland  has  not  been  demonstrated,  and  in  view  of  the  subtle 
chemical  reaction  the  nervous  influences  probably  ])lay  a  minor 
j-olc,  if  anw 
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1.').  While  the  acti\e  })rinciple  of  the  thyroid  iilaiid  lias  been 
isolated,  we  are  as  yet  unable  to  make  any  deterininatioiis  u])()ii  the 
rate  of  seeretion. 

14.  Feeding"  thyroid  extraet  in  toxic  aniovuits  does  not  reproduce 
Graves'  syndrome. 

15.  The  role  of  the  thyroid  in  the  production  of  clinical  symptoms 
is  greatly  overemphasized.  Of  the  55  patients  recorded,  in  41 
attention  had  been  specifically  directed  to  the  thyroid  gland. 
Either  the  symptoms  were  attributed  to  a  disturbance  of  the  func- 
tion of  the  glanci,  while  the  true  pathological  condition  that  was 
operati\'e  was  overlooked,  or  else  specific  therapy  was  directed 
toward  the  thyroid  gland  without  any  relief  of  symptoms  which 
could  not  possibly  have  been  caused  by  thyroid  disturbance. 

16.  Roentgen-ray  exposures  of  the  thyroid  gland  do  not  cause  an 
appreciable  reduction  in  size. 

17.  Operations  upon  the  thyi'oid  gland  may  be  followed  by  com- 
pensatory hyperplasia. 

18.  Thyroid  enlargement  can  be  present  for  many  years  without 
in  any  way  altering  the  bodily  economy. 
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DEVELOPMENT  OF  SYMPTOMS   AS  AN  AID  TO  THE 

DIAGNOSIS  OF  MULTIPLE  SCLEROSIS  IN  THE 

EARLY  STAGES.* 
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FOR    WOMEN. 

Multiple  sclerosis  is  regarded  by  luiropeaii  authors  as  one  of 
the  most  frequent  conditions  that  affect  the  central  ner^•ous  system. 
The  number  of  cases  of  multiple  sclerosis,  however,  in  which  the 
clinical  diagnosis  can  be  made  with  certainty  by  no  means  exceeds 
the  number  of  cases  in  which  the  differential  diagnosis  is  perplexing. 
Spiller,  as  well  as  Taylor,  has  drawn  attention  to  the  infrequency 
with  which  cases  of  multiple  sclerosis  with  necropsy  are  recorded 
in  this  countr\',  an  apparent  rarity  that  is  probably  flue  to  the 
great  difficulty  with  which  the  clinical  diagnosis  is  made. 

Considerable  difference  of  opinion  seems  to  exist  regarding  the 
sym]>tom-complex  that  would  justify  a  diagnosis  of  multiple 
sclerosis,  particularly  during  the  early  stages  of  the  disease.  When 
Charcot,  in  his  earlier  descrii^tions,  emphasized  the  importance 
of  such  symptoms  as  intention  tremor,  nystagmus,  and  scanning 
speech,  he  did  not  wish  to  imply  that  these  manifestations  were 
an  invariable  accompaniment  of  the  disease,  and  most  neurologists 
now  agree  that  a  positive  diagnosis  of  multiple  sclerosis  may  hv 

*  Read  at  the  seeond  meeting  of  the  As.sociation  for  Research  in  Nervous  ;in(l 
Mental  Disea.ses,  held  in  New  York,  December  27,  1921. 
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justifiable  even  in  those  cases  in  which  the  three  chissic  siijjns  of 
Charcot  are  not  present  at  the  same  time,  (ireat  stress  must, 
however,  be  hiid  upon  all  the  points  in  the  history,  to  show  the 
sequence  in  the  development  of  subjective  and  objecti\-e  signs 
arising  during  the  course  in  a  given  case.  This  view  is  of  great 
importance  in  diagnosis,  since  it  brings  about  a  })roader  conception 
of  the  disease  and  tends  to  create  a  unanimity  of  opinion,  as  well 
as  to  help  toward  an  appreciation  of  the  mildest  types  of  the  disease 
that  might  lead  to  the  realization  that  abortive  cases  or  spontaneous 
cures  do  occur.     Thus  far  this  theory  has  not  been  confirmed. 

For  purposes  of  logical  discussion  it  is  necessary  to  state  briefly 
that  the  clinical  and  histologic  evidences  that  have  been  recorded 
uj)  to  date^  seem  to  us  to  be  strongly  in  fa\or  of  the  view  that  the 
disease  possesses  a  distinct  entity,  and  that  it  is  essentially  infectious 
in  origin  and  inflammatory  in  character,  notwithstanding  the  fact 
that  there  is  considerable  evidence  to  show  that  the  symptoms  of 
multiple  sclerosis  may  be  produced  by  other  diseases.  Thus,  for 
example,  Spiller  and  Camp-  reported  a  case  of  malarial  fever  that 
presented  symptoms  similar  to  those  of  multiple  sclerosis.  These 
authors^  also  found  a  form  of  multiple  sclerosis  that  was  syphilitic 
in  origin.  Other  investigators  have  made  similar  observations. 
In  another  case  reported  by  Mills  and  Spiller''  the  symptoms  were 
foimd  to  be  due  to  arteriosclerosis.  We  are  convinced  that  in  one 
of  our  cases  (Case  I)  the  disease  was  directly  related  to  a  previous 
attack  of  "influenza"  and  epidemic  encephalitis.  The  relation  of 
multiple  sclerosis,  both  clinically  and  histologically,  to  epidemic 
(lethargic)  encephalitis  is  a  subject  of  great  importance,  and  merits 
careful  individual  consideration. 

During  this  meeting  Dr.  Spiller  will  demonstrate  the  micro- 
scopic lesions  of  the  central  nervous  system  in  cases  of  epidemic 
encephalitis  which  ^•ery  closely  resemble  those  observed  in  certain 
cases  of  multiple  sclerosis.^  Years  ago,  ]\Iarie,  Oppenheim,  and 
others  commented  upon  the  relation  of  influenza  to  multiple  sclerosis. 
The  relation  of  influenza  to  epidemic  encephalitis,  although  not 
pro^•ed,  is  admitted  by  many.  These  unsettled  problems  are 
referred  to  here  more  particularly  to  emphasize  the  fact  that  the 
knowledge  that  an  infectious  process  had  existed  before  the  earliest 
symptoms  of  multiple  sclerosis  de^•eloped  may  be  of  importance 
in  forming  the  diagnosis. 

In  the  earliest  stages  of  multiple  sclerosis  many  of  the  symptoms 

1  Dawson:     Review  of  Neurology  and  Psychiatry,  1917,  15,  47;  191.S,  16,  287. 

2  Am.  Jour.  Med.  Sci.,  1900,  120,  629. 

3  Spiller  and  Camp:     Jour.  Nerv.  and  Ment.  Dis.,  1907,  34,  7(i0. 
1  Jour.  Nerv.  and  Ment.  Dis.,  1909,  36.  747. 

^  Since  the  preparation  of  this  manuscript,  Dr.  Spiller  presented  before  the  Phila- 
delphia Neurological  Society,  at  the  meeting  of  February  27,  1922,  a  report  on  a  form 
of  epidemic  encephalitis  that  resembled,  both  clinicall>'  and  histologically,  multiple 
sclerosis. 
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are  so  mild  as  to  escape  detection.  It  must  be  remembered,  how- 
ever, that  these  symptoms  may  subside  without  leaving  any  trace, 
and  yet  recur  later  and  become  progressively  more  intense.  The 
most  minute  cross-examination  on  the  part  of  the  physician  is, 
therefore,  necessary  in  order  to  determine  the  mode  of  succession 
of  the  objecti\'e  signs  in  a  given  case;  this  requires  so  much  time 
and  patience  that  it  is  not  at  all  surprising  that  but  little  can  be 
gained  for  this  particular  purpose  from  a  study  of  many  of  the 
histories  that  are  recorded  in  routine  hospital  practice. 

If,  in  a  given  case,  spastic  paraplegia,  intention  tremor,  scanning 
si)eech,  optic  atrophy,  and  nystagmus  are  present,  the  diagnosis 
presents  but  little  difficulty,  since  these  symptoms  point  to  an 
ad\'anced  stage  of  the  disease.  But  in  the  earliest  stages  of  mul- 
tiple sclerosis,  before  any  of  these  signs  have  developed  fully,  the 
diagnosis  is  exceedingly  difficult.  The  point  that  we  wish  to 
emphasize  and  discuss  at  this  time  is  that  a  knowledge  of  the  mode 
of  succession  of  the  symptoms  may  constitute  sufficient  evidence 
on  which  to  base  a  positive  diagnosis  in  the  early  and  undeveloped 
stages.  When  accurate  information  is  obtainable,  a  careful  analysis 
of  all  the  circumstances  leading  up  to  the  development  of  the 
very  earliest  forms  of  disability  is  of  as  nmch  value  for  diagnostic 
purposes  as  are  the  individual  symptoms.  Isolated  objective 
signs,  such  as  impairment  of  vision,  ocular  paralyses,  weakness  of 
one  or  more  of  the  extremities,  associated  with  paresthesia,  are 
exceedingly  common.  These  phenomena  are,  however,  transitory, 
and  are  frequently  so  fleeting  as  to  be  overlooked. 

Remission  of  the  onset  symptoms  is  far  more  common  than  is 
generally  believed,  and  is  jjrone  to  occur  in  the  majority  of  cases. 
Birley  and  Dudgeon'*  have  shown  that  most  cases  run  an  inter- 
mittent coiu'se,  accompanied  by  a  haphazard  series  of  relatively 
acute  disturbances  due   to  focal   lesions. 

In  one  of  the  cases  (II)  studied  at  the  University  Hospital  the 
earliest  evidence  of  the  disease,  dating  })ack  to  1907,  was  a  paralysis 
of  the  left  leg  that  lasted  one  month,  disajjpeared,  and  returned 
within  two  months.  It  was  absent  again  for  a  prolonged  period, 
but  in  1909  it  recurred,  and  remained  as  an  intermittent  feature 
up  to  and  for  some  time  after  the  full  development  of  marked 
bilateral  spastic  i)arai)legia  and  other  symptoms  of  multiple  sclerosis 
about  eight  years  later. 

This  case  shows  that  transitory  paralyses  may  constitute  the 
only  objective  sign  of  disease,  and  may  recur  and  subside  at  irregular 
intervals,  covering  a  period  of  time  varying  in  duration  from  months 
to  years,  and  gradually  becoming  fixed  and  ])ermanent,  and  later 
associated  with  other  manifestations  characteristic  of  the  late 
stages  of  multiple  sclerosis. 

«  Brain,  Loudun,  1921,  44,  150. 
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In  one  of  our  cases  (III)  the  only  complaint  was  of  intermittent 
diplopia  over  a  period  of  three  \ears  before  other  characteristic 
signs  developed.  In  another  case  (IV)  there  were  irregular  attacks 
of  sudden  hut  transient  blindness  preceding  the  development  of 
optic  atrophy;  and  in  still  another  case  (^')  there  developed  very 
rapidly  bilateral  oculomotor  paralysis  that  persisted  for  eighteen 
months,  no  other  symptoms,  either  objective  or  subjective,  being 
present.  Tremor,  scanning  speech,  and  weakness  of  the  extremities 
developed  later.  Case  \l  presented  the  signs  typical  of  hemi- 
plegia of  rapid  onset,  which  had  been  mistaken  for  the  results  of  an 
apoplectic  attack  from  vascular  occlusion;  these  persisted  for  a  number 
of  months  without  the  development  of  other  symptoms.  Numerous 
similar  examples  could  easily  be  collected,  since  they  appear  to  be 
cjuite  common,  and  tend  to  show  the  difficulties  in  diagnosis  in  the 
earliest  stage  in  the  absence  of  other  phenomena. 

For  diagnostic  purposes  isolated  symptoms  of  the  disease  under 
consideration  are  of  little  value,  but  the  knowledge  that  paralytic 
phenomena  were  at  first  isolated  and  later  became  permanent  and 
were  combined  with  nystagmus,  scanning  speech,  tremor,  or  other 
manifestations  may  be  of  considerable  importance. 

It  has  been  our  experience  that  the  classic  symptoms,  /.  c,  nys- 
tagmus, scanning  speech,  and  intention  tremor,  differ  from  the 
other  signs  of  this  disease  in  that  they  are  not  so  frequently  remittent 
in  character,  although  occasionally  they  appear  as  isolated  signs. 
Once  established,  they  tend  to  become  permanent  and  to  progress. 
Each  of  these  symptoms  seems  to  point  to  a  more  or  less  wide- 
spread distribution  of  the  inflammatory  lesions,  and  for  this  reason 
they  are  of  far  greater  importance  than  almost  any  other  single 
sign  of  the  disease.  Scanning  speech  or  other  dysarthria  indicates 
disturbance  in  the  combined  motor  function  of  the  respiratory, 
laryngeal,  palatal,  lingual,  and  lip  muscles  that  are  supplied  by 
different  cranial  nerves;  and  each  one  of  these  cranial  nerves  has 
its  origin  at  a  different  level  within  the  brain-stem.  One  lesion 
sufficiently  severe  to  have  destroyed  all  of  these  nnist,  therefore, 
be  very  diffuse. 

A  purely  spinal  type  of  multiple  sclerosis  is  exceedingly  uncom- 
mon. It  is  not  unusual,  however,  to  find  that  a  diagnosis  of  multiple 
sclerosis  has  been  made  when  the  symptoms  of  spastic  paraplegia 
and  loss  of  abdominal  reflexes  are  present  without  any  involvement 
of  the  structure  of  the  brain.  In  our  opinion  this  is  not  always 
justified,  although  we  do  not  deny  that  the  disease  may  present 
this  picture.  A  case  of  this  kind  was  reported  in  1900  by  Burr 
and  IMcCarthy,"  the  diagnosis  having  been  confirmed  by  autopsy, 
but  which  presented  only  the  signs  of  combined  sclerosis  of  the 
spinal  cord.     When,  howe\'er,   these  symptoms  are    followed  by 

'  Jour.  Xerv.  and  Ment.  Dis.,   1900,  207.  634. 
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nystagmus,  intention  tremor,  or  scanning  speech,  the  diagnosis 
is,  we  believe,  clear.  Such  a  case  recently  came  to  our  notice,  in 
which  spastic  paraplegia  had  existed  for  two  years,  after  which 
nystagmus,  scanning  speech,  and  tremor  of  the  upper  limbs  rapidly 
de^'eloped.  Other  cases  have  been  reported  in  which  symptoms 
attributable  to  the  spinal  cord  w'ere  entirely  lacking.  Here,  again, 
in  the  absence  of  the  classic  trio,  scanning  speech,  nystagmus, 
and  intention  tremor,  the  diagnosis  may  be  uncertain.  Thus  in 
Case  V  bilateral  oculomotor  paralysis  developed  very  rapidly  in 
the  spring  of  1919,  and  persisted  for  eighteen  months,  although  no 
cause  for  it  could  be  found.  Months  later,  however,  the  patient 
began  to  complain  of  difficulty  in  writing  with  his  right  hand,  due 
to  tremulousness.  This  tremor  gradually  extended,  until  now  it 
involves  the  four  extremities  and  is  associated  with  moderate 
weakness  in  the  right  lower  limb,  increased  tendon  reflexes,  and  the 
Babinski  sign,  ankle  clonus,  and  scanning  speech.  At  the  beginning 
a  diagnosis  of  multiple  sclerosis  was  impossible,  but  now  that  the 
other  symptoms  have  developed,  together  with  the  involvement 
of  the  lower  limbs,  the  diagnosis  seems  quite  clear. 

Conclusion.  We  would  emphasize  that  the  sequence,  mode  of 
de\elopment,  and  the  combination  of  signs  are  more  important 
than  the  individual  symptoms  themselves.  In  addition,  the 
occurrence  of  cerebral  symptoms,  most  particularly  scanning 
speech  and  nystagmus,  either  alone  or  after  spinal  symptoms  have 
developed,  or  the  reverse,  spinal  s^^nptoms  following  the  cerebral 
manifestations,  is  strongly  indicative  of  the  dissemination  of  the 
pathologic  process.  If  there  is  a  history  of  earlier  remissions  or 
of  a  discontinuance  of  the  process  in  the  early  stages,  followed 
by  a  progressive  course,  the  nature  of  the  disease  can  be  determined 
with  considerable  acciu'acy.  With  the  exception  of  syphilis,  no 
subacute  or  chronic  disease  other  than  niultijile  sclerosis  presents 
this  remittent  picture  so  constantly. 

Case  Reports.     Case  I.~-J.  K.,  aged  eighteen  years. 

Chief  Coinplaint.     Tremulousness. 

Family  History.     Negative. 

Personal  History.  Was  well  until  October,  191(S,  when  he  was 
very  ill  with  "flu."  Was  confined  to  bed  for  two  weeks;  fever 
and  deliriiun  were  present  and  patient  w^as  extremely  weak.  He 
gradually  recovered  from  his  acute  symptoms,  and  was  out  of  bed 
in  about  four  weeks.  Although  believed  to  have  fully  recovered, 
he  states  that  he  has  never  regained  his  strength,  particularly  in 
his  lower  limbs.  About  -January,  1919,  wliile  dri\ing  a  motor  car 
at  night  and  looking  at  the  headlights  of  another  car  ai)proaching, 
he  first  noticed  diplopia.  This  has  been  irregular  and  inconstant, 
but  most  annoying.  1  )uring  this  time  he  has  developed  very 
gradually  weakness  of  the  lower  limbs,   associated  with   marked 
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tremor  juid   uncertainty  in  gait.     (Icnci'al   health   remained  fairly 
good. 

Examination  showed  weakness  of  the  riglit  sixtli  and  of  the  left 
third  nerve;  marked  intention  tremor  of  all  four  Ihnbs;  adiadoko- 
kinesia  on  each  side;  dysmetria  in  both  upper  limbs;  marked  ataxia 
and  spasticity  of  both  lower  extremities;  increase  of  all  the  tendon 
reflexes;  ankle  clonus  on  the  right  and  Babinski  sign  present; 
speech  is  slurring. 

Diaqnosis.  Multiple  sclerosis  developing  after  an  attack  of 
"flu."" 

Case  II.— E.  Z.  I).  White  male,  aged  thirty-three  years.  First 
examined  April  20,  1911. 

Chief  Complaint.     Weakness  of  the  left  leg. 

Family  History.     Negative. 

Personal  History.  The  patient  is  a  highly  educated  man.  He 
has  been  partially  blind  since  1908,  the  impairment  being  due  to 
unilateral  optic  atrophy,  considered  by  the  ophthalmologist  to  be 
the  result  of  a  sphenoidal  sinusitis.  There  was  some  diflficulty  in 
convergence  at  this  time,  believed  to  have  been  due  to  weakness 
of  the  internal  rectus  muscle  of  the  left  e}e.  About  a  year  pre- 
ceding the  difficulty  with  his  eye  (1907)  he  noticed  a  weakness  of 
the  left  leg  which  lasted  about  one  month,  disappeared  for  two 
months,  then  recurred  for  about  a  month,  disapi)eared  again,  and 
recurred  in  1909.  Shortly  after  the  last  recurrence  he  experienced 
difficulty  in  writing  and  in  shaving,  which  he  attributed  to  weakness 
and  stiffness  of  the  right  hand  and  arm. 

Following  the  appearance  of  these  symptoms  he  gradually 
developed  a  spastic  paraplegia,  scanning  speech,  and  intention 
tremor— a  typical  picture  of  dh'senrinated  selerosis,  from  which 
condition  he  is  suffering  at  the  present  time. 

Blood  Wassermann  was  negative. 

Case  III.  — K.  N.,  wdiite  female,  aged  eighteen  years.  First 
examined  in  1905. 

Chief  Complaint.     Nervousness. 

Personal  History.  For  about  a  year  she  has  had  attacks  of 
double  vision  lasting  for  varying  periods  of  time,  the  longest  being 
seven  weeks.  After  several  attacks  of  double  vision  during  a 
period  of  three  years  she  gradually  developed  a  marked  tremulous- 
ness  of  the  hands  and  noticed  disturbances  of  speech.  Following 
this  her  symptoms  progressed  quite  rapidly,  and  she  died  two 
years  after  first  coming  under  observation.  This  was  a  typical 
advanced  case  of  disseminated  sclerosis. 

Case  IV.— W.  W.  P.  White  male,  aged  twenty-four  years. 
First  examined  February  2,  1910. 
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Cliirf  Coinpldlnf.     Nervousness. 

Personal  Jli.sfori/.  The  patient  states  that  he  was  perfeetly 
well  up  to  Deeemher,  1915,  at  which  thne  he  suffered  a  severe 
nervous  shock,  and  immediately  after  noticed  that  his  vision  was 
l)lurred.  Within  a  few  days  be  became  blind  and  had  some  trem- 
bling of  the  hands  and  a  slight  difficulty  in  walking.  All  these 
symjjtoms  disappeared  completely.  About  two  weeks  previous 
to  his  admission  to  the  hospital  he  again  developed  tremulousness 
of  the  hands,  and  had  considerable  difficulty  in  using  his  legs  for 
locomotion.  He  gave  no  history  of  excesses  of  any  kind,  and  was 
a  man  of  unusual  education  and  of  splendid  physique. 

Physical  examination  at  the  time  of  his  admission  to  the  hospital 
presented  the  neurologic  features  of  a  fairly  well-advanced  case  of 
disseminated  sclerosis,  namely,  intention  tremor,  scanning  speech, 
spastic  paraplegia,  and  optic  atrophy. 

He  remained  in  the  hospital  for  a  short  time,  and  was  under 
observation  for  about  two  years.  Within  six  months  after  leaving 
the  hospital  he  impro\ed  so  greatly  that  he  was  regarded  as  almost 
completely  recovered.  This  remission  in  the  symptomatology  was 
of  \ery  short  duration,  however,  and  the  symptoms  that  followed 
progressed  with  tremendous  rapidity.  At  this  time  he  presents  a 
picture  of  a  well-marked  case  of  disseminated  sclerosis,  and  is 
almost  helpless. 

Wassermann  reaction,  l)oth  of  the  blood  and  of  the  spinal  fluid, 
was  negative. 

Case  ^\— J.  W.,  aged  seventeen  years. 

Chief  Complaint.     Headache  and  inability  to  look  upward. 

Personal  History.  In  May,  1919,  following  an  acute  attack 
that  was  diagnosed  as  "flu,"  and  that  had  confined  him  to  bed 
for  two  weeks,  the  patient  found  that  he  was  unable  to  look  upward 
or  downward,  and  had  frequent  severe  frontal  headaches.  On 
examination  in  June,  1919,  there  was  inability  to  rotate  either 
eyeball  upward  or  downward,  although  the  external  and  internal 
rotations  were  performed  normally.  No  cause  for  the  condition 
could  be  determined,  antl  no  other  objective  sign  could  be  dis- 
covered. The  patient  continued  under  observation  at  the  Pres- 
byterian Hospital,  and  al)out  October,  1919,  he  complained  of 
an  inability  to  write  because  of  tremor  of  the  right  hand.  This 
condition  jjrogressed,  and  weakness  of  the  right  lower  limb  also 
developed.  About  1920  his  speech  became  indistinct,  and  in  1921 
examination  showed  partial  bilateral  third  nerve  paralysis,  with 
marked  scanning  speech,  intention  tremor,  dysmetria,  and  adiadoko- 
kiiiesia  on  both  sides,  but  most  marked  on  the  right,  weakness 
of  the  right  lower  hmb,  Avith  ankle  clonus  and  increased  tendon 
reflexes. 

J)i(i(jn(isis.     Multiple  sclerosis. 
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Case  VI.— M.  S.  White  male.  First  examined  at  the  Phihidel- 
phia  General  Hospital. 

Personal  History.  Patient  was  almost  eompletely  Ijliiid.  'ilie 
right  half  of  his  body  was  practically  powerless,  and  he  had  con- 
siderable difficulty  in  using  the  left  side  of  his  body.  Neverthe- 
less, he  was  able  to  move  about.  The  history  of  his  present  illness 
was  to  the  effect  that  about  a  year  before  coming  to  the  hospital 
he  had  a  sudden  attack  of  what  was  believed  to  have  been  "an 
apoplectic  stroke,  which  resulted  in  paralysis  of  the  right  arm  and 
right  leg."  This  was  soon  followed  by  failure  of  vision,  which 
gradually  grew  worse. 

On  admission  to  the  hospital  he  presented  weakness  of  all  four 
limbs,  but  greater  on  the  right  side;  a  partial  blindness,  due  to  optic 
atrophy;  slurring  speech;  marked  nystagmus;  tremor  of  the  left 
upper  extremity  following  use  of  the  limb;  marked  increase  of  all 
the  reflexes,  and  bilateral  Babinski  sign. 

Wassermann,  both  of  the  blood  and  of  the  spinal  fluid,  was 
negative,  as  was  also  the  general  physical  examination. 

The  disease  pursued  a  continued  progressive  and  typical  course 
up  to  the  time  of  death,  which  occurred  in  1921. 

Diagnosis.      Disseminated  sclerosis. 


OBSERVATIONS    REGARDING  THE  CONDITION  OF  TRAUMATIC 
CEREBRAL  EDEMA. 

By  William  Sharpe,  M.D., 

PROFESSOR     OF     NEUROLOGIC     SURGERY,     NEW     YORK    POLYCLINIC     MEDICAL    SCHOOL 
AND    HOSPITAL,    NEW    YORK    CITY. 

Within  recent  years  the  presence  or  not  of  a  linear  fracture  of 
the  vault  or  of  the  base  of  the  skull  in  conditions  of  brain  injury 
has  become  of  comparative  unimportance,  whereas  the  degree  of 
associated  cerebral  edema  has  become  more  and  more  a  signifi- 
cant factor  to  be  considered  in  the  diagnosis  and  in  the  treatment 
of  these  patients,  not  only  during  the  acute  condition  but  for  a 
period  of  months  and  even  of  years  following  the  cranial  injury. 
\'arying  degrees  of  cerebral  edema  undoubtedly  accompany  all 
severe  cranial  injuries,  whether  there  is  a  fractin-e  of  tlie  skull  or 
not  and  whether  there  is  an  associated  intracranial  hemorrhage  or 
not,  and  it  is  difficult  to  conceive  that  a  traumatic  intracranial 
hemorrhage  can  occur  without  there  being  associated  with  it  a 
cerebral  edema  of  more  or  less  severity  and  especially  of  the 
localized  type. 

By  the  term  cerebral  edema  is  understood  a  "wet"  edematous 
condition  of  the  cerebral  tissues.     Most  probably  it  is  merely  an 
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excess  amount  of  normal  (•er('l)rospinal  fluid;  in  this  rc^'ard  the 
condition  of  cerebral  edema  differs  from  the  edema  of  other  body 
tissues  following  a  bruise  or  injury  and  it  is,  therefore,  not  simply 
a  transudation  of  lymph.  The  excess  amount  of  cerebrosi)inal  fluid 
in  the  acute  traumatic  cerebral  conditions  may  be  due  to  hypersecre- 
tion of  the  fluid  from  the  blood  stream  on  the  })art  of  the  choroid 
plexus  in  the  third  ventricle,  or,  and  most  probably,  in  my  opin- 
ion, it  is  due  to  a  lessened  absorption  (hypoexcretion)  of  the 
cerebrospinal  fluid  through  the  normal  excretory  channels,  chiefly 
in  the  walls  of  the  supracortical  veins,  sinuses  and  Pacchionian 
l)otlies,  and  thus  a  partial  blockage  of  the  excretion  of  the  cerebro- 
spinal fluid  is  temporarily  produced.  It  is  not  known  whether  or  not 
this  lessened  excretion  of  the  cerebrospinal  fluid  through  the  little 
stomata  of  exit  in  the  walls  of  the  supracortical  ^■eins  and  sinuses 
in  these  acute  traumatic  conditions,  is  due  to  the  associated  vaso- 
motor disturbance  in  efl'ect,  a  paralytic  retardation  of  the  excre- 
tory function  of  the  supracortical  veins.  It  is  an  interesting 
observation,  however,  that,  during  the  ])eriod  of  severe  initial 
shock  so  frequently  following  the  crania!  injury,  the  condition  of 
cerebral  edema  is  rarely  present;  this  may  be  due  to  the  associated 
l()^^■ered  blood-pressure,  both  general  and  intracranial,  and,  there- 
fore, resulting  in  possibly  a  diminished  secretion  of  the  cerebro- 
sjjinal  fluid  by  the  choroid  plexus,  so  that  the  condition  of  cerebral 
edema  does  not  occiu*  during  this  ])eriod  of  shock,  even  though 
at  the  same  time  the  excretory  function  is  also  lessened  as  a  result 
of  the  condition  of  shock  and  its  acconi])anying  vasomotor  dis- 
turbances. 

Cerebral  edema  of  toxic  origin,  such  as  occurs  in  nephritic  and 
diabetic  disease  and  in  alc(^holic  and  arteriosclerotic  patients,  is 
most  probably  due  to  an  increased  secretion  of  the  cerebrospinal 
fluid  rather  than  to  a  partial  blockage  of-its  excretion  through  the 
little  stomata  of  exit  in  the  walls  of  the  supracortical  veins  lying 
in  the  sulci  between  the  convolutions  of  the  cerebral  cortex  — the 
chief  channels  of  the  normal  excretion  of  the  cerebrospinal  fluifl, 
and,  to  a  lesser  degree,  through  the  walls  of  the  Pacchionian  bodies 
and  of  the  large  dural  sinuses  into  the  blood  stream,  ('erel)ral 
edema,  resulting  from  toxic  conditions,  is,  therefore,  most  prob- 
ably due  to  a  hypersecretion  rather  than  to  a  lessened  al)sor])tion 
or  ])artial  blockage  of  the  excretion  of  the  cerebrospinal  fluid,  and 
yet  in  acvite  traumatic  cranial  conditions  associated  with  cerebral 
edema  of  varying  degree,  it  is  not  definitely  known  whether  the 
"wet"  edematous  brain  of  an  excess  amount  of  cerebrospinal  fluid 
is  due  to  a  temporary  increase  of  the  secretion  or,  and  more  prob- 
ably, to  a  decrease  in  the  amount  of  absorption  or  excretion  of 
the  cerebrospinal  fluid. 

Tn  re\iewiiig  tlie  literature  upon  cerebral  edema  of  traumatic 
origin,  it  has  indeed  been  most  suri>rising  to  realize  the  apparently 
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slight  interest  in  this  serious  comphcation  of  cranial  injuries;  the 
literature  itself  is  most  meagre  and  with  the  exception  of  pajjcrs 
by  Jones, ^  Baehr,-  Preston,'^  Hollander,'*  Reichardt"'  and  two  or 
three  others,  and  brief  mention  of  the  condition  in  various  general 
surgical  treatises  and  text-books,  such  as  Rawling,  Keen,  Mills, 
Stewart  and  Herrick,  little  or  no  attention  has  been  directed  toward 
a  better  clinical  understanding  of  the  condition  and  its  treatment. 
It  is  only  within  recent  years  that  the  factor  of  cerebral  edema  in 
conditions  of  brain  injuries  has  been  recognized  as  being  a  most 
important  one,  not  only  from  the  standpoint  of  the  diagnosis,  but 
of  the  treatment  and  of  the  prognosis.  Traumatic  localized  cere- 
bral edema,  however,  has  freciuently  been  diagnosed  as  a  possi- 
bility in  producing  various  neurologic  signs,  such  as  the  alteration 
of  the  reflexes,  paralyses  of  varying  degree  and  occasionally  aphasia 
in  its  various  forms,  and  the  diagnosis  itself  has  been  confirmed, 
in  selected  cases  at  operation,  immediately  upon  opening  the  dura 
and  thus  permitting  a  careful  exposure  of  the  invohed  cerebral 
cortex.*^ 

In  those  cases  of  localized  cerebral  edema  developing  from  the 
associated  operative  traumatism  of  opening  the  bone  and  the 
dura,  and  of  the  effect  of  cold  air  upon  the  cortex,  producing  a 
dilatation  of  the  supracortical  veins  and  thus  a  temjiorary  partial 
blockage  of  the  excretion  of  the  cerebrospinal  fluid,  a  localized 
cerebral  edema  can  develop  within  a  few  minutes  to  the  extent 
that  the  invoh  ed  cerebral  cortex  may  bulge  and  tend  to  protrude 
through  the  dural  opening;  a  lumbar  puncture  with  spinal  drainage, 
however,  will  usually  permit  the  protrusion  to  recede  so  that  no 
cortical  damage  results. 

Until  several  years  ago,  patients  dying  within  twehe  to  forty- 
eight  hours  following  a  cranial  injury,  were  usually  diagnosed  as 
conditions  of  "shock,"  "fracture  of  the  skull,"  "hemorrhage  of 
the  brain,"  and  yet  when  an  autopsy  was  performed  (and  only  too 
frequently  the  importance  of  autopsy  findings  has  been  overlooked)^ 

1  Jour.  Am.  Med.  Assn.,  191S,  11.  126.5. 

2  Lancet-Clinic,   1914,  111,  696. 

»  Jour.  Nerv.  and  Ment.  Dis.,  1894,  21,  494. 

*  Jahrb.  f.  P.sychiat.,  Wien,  1882,  3,  176. 

5  AUg.  Ztschr.  f.  Psychiat.,  Berlin,  1918,  12,  622. 

*■  Vide  report  of  case  of  localized  cerebral  edema  by  my  associate.  Dr.  G.  E.  Espejo, 
Jour.  Am.  Med.  Assn.,  1918,  70,  1278. 

'  During  the  past  seven  years  I  have  insisted,  before  performing  an  operation 
upon  any  patient  having  a  chronic  neurologic  condition,  that  the  nearest  relatives 
give  me,  in  wTiting,  permission  to  make  a  postmortem  examination  in  case  the 
patient  should  die  (and  naturally  one  does  not  expect  the  patient  to  die),  in  order  to 
ascertain  the  real  cau.se  of  death  rather  than  accept  the  common  report  of  "shock," 
"cerebral  or  pulmonary  embolus"  and  "thrombus  formation."  If  death  is  due 
to  an  operative  error  or  to  some  avoidable  complication,  then  it  is  for  the  .surgeon 
to  realize  it  so  that  its  repetition  can,  if  possible,  be  prevented  in  future  patients; 
moreover,  the  accuracy  of  the  diagnosis  is  thus  confirmed  or  disi)roved  and  the 
pathologic  lesion  is  carefully  examined.  The  cooperation  of  the  nearest  relative 
in  permitting  these  examinations  has  been  the  rule;  in  only  two  instances  in  a  series 
of  over  1000  patients  operated  upon  was  a  flat  refusal  maintained,  and  no  operation 
was  performed. 
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the  report  was  often  characterized  as  being  "merely  a  wet  brain,'' 
thus  apparently  confirming  the  diagnosis  of  "shock,"  but  not 
always  that  of  "fracture  of  the  skull"  or  of  "cerebral  hemorrhage." 
If,  however,  a  fracture  of  the  vault  and  particularly  of  the  base 
of  the  skull  was  disclosed,  and,  especially,  if  an  area  of  subdural 
hemorrhage  could  be  demonstrated,  then  the  diagnosis  was  con- 
sidered complete— the  cause  of  death  ascertained.  This  was,  and 
is,  so  often  the  case  in  the  large  municipal  hospitals,  where  many 
nephritic  and  arteriosclerotic  patients  associated  with  the  condi- 
tion of  chronic  alcoholism  are  admitted  following  cranial  injuries 
of  even  an  apparently  trivial  nature  and  yet,  upon  autopsy  within 
several  days,  merely  a  wet  edematous  condition  of  the  brain  is 
disclosed;  shock  is  a  definite  factor  in  the  high  mortality  in  many 
of  these  patients,  but  the  condition  of  acute  cerebral  edema  pro- 
ducing a  marked  increase  in  the  intracranial  pressure  is  a  far  more 
serious  and  important  complication  in  the  diagnosis  and  treat- 
ment of  these  patients.  The  presence  or  absence  of  a  fracture 
of  the  skull,  either  of  the  \'ault  or  of  the  base,  and  the  presence  or 
absence  of  a  small  amount  of  intracranial  hemorrhage,  even  though 
the  cerebrospinal  fluid  may  be  termed  bloody  at  lumbar  puncture, 
is  of  little  significance  in  the  treatment  and  prognosis  of  the  condi- 
tion. The  most  important  point  to  be  considered  is  the  presence 
or  not  of  a  marked  increase  of  the  pressure  of  the  cerebrospinal 
fluid,  whether  due  to  hemorrhage  or  to  cerebral  edema  or  to  both ; 
it  is  this  factor  of  increased  intracranial  pressure  which  has  been 
overlooked  so  frequently  in  the  past,  unless  it  was  of  such  a  height 
as  to  produce  the  definite  and,  unfortunately,  the  late  signs  of 
medullary  compression— increased  blood-pressure,  retarded  pulse 
and  respiration-rates  with  the  irregular  Cheyne-Stokes  rhythm^ — 
a  most  serious  condition  for  the  patient,  as  the  chances  of  recovery 
of  even  life,  not  to  mention  normality,  are  not  favorable. 

No  doul)t  the  condition  of  severe  initial  shock  is  a  frequent 
cause  of  death  in  cranial  injuries,  and  in  these  extreme  cases  the 
diagnosis  can  usually  be  made  from  the  clinical  charts  alone: 
subnormal  temperature,  pulse-  and  respiration-rates  increased  to 
140  plus  and  40  plus,  respectivel}',  and  the  blood-pressure  90  and 
lower,  and  yet  this  diagnosis  of  shock  as  being  the  cause  of  death 
has  been  frequently  asserted  in  the  presence  of  a  temperature  of 
100  plus,  pulse  and  respiration  rates  of  70  and  16  and  lower,  respec- 
tively, and  a  blood-pressure  of  140  plus.  At  autopsy  upon  a 
munber  of  these  patients,  who  finally  succumbed  from  the  more 
advanced  signs  of  medullary  compression  and,  finally,  of  medullary 
edema — rapidly  rising  temperature  to  106  plus,  pulse  and  respira- 
tion rates  of  160  plus  and  50  plus,  respectively,  and  a  falling  blood- 
jn-essure  of  SO  and  lower,  only  too  frequently  in  these  cases  was 
"merely"  a  cerebral  edema  ascertained  and  no  fracture  or  even 
intracranial  hemorrhage  disclosed;  the  condition   of  shock  might 
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have  been  an  initial  factor  in  precipitating  the  acute  medullary 
edema,  but  surely  the  cause  of  death  and  the  diagnosis  should 
not  be  labelled  as  one  of  "shock."  In  a  recent  work  upon  the 
diagnosis  and  treatment  of  brain  injuries,^  I  realize  now  that  I 
did  not  em})hasize  sufficiently  the  relative  unimportance,  in  my 
opinion,  of  a  definite  increase  of  the  blood-pressure,  except  as 
indicating  the  lateness  of  the  time  for  o})erative  interference, 
since  this  increase  of  the  blood-pressure  is  a  sign  of  medullary 
compression,  and  the  patient  should  be  given  an  opportunity  to 
recover  by  an  earlier  lowering  of  the  increased  intracranial  press- 
ure, either  by  the  expectant  palliative  or  by  the  operative  method. 
If  we  wait  in  the  treatment  imtil  the  blood-pressure  is  definitely 
increased  above  normal,  then  we  are  letting  the  patient  reach  a 
very  serious  condition  of  medullary  compression  and  it  is  then 
frequently  too  late  to  aid  him  even  with  an  operation  of  decom- 
pression and  drainage.  In  my  opinion,  the  ophthalmoscopic  and 
spinal  mercurial  manometric  findings  are  much  more  valual)le 
than  the  status  of  the  l)lood-pressure,  as  definite  and  delicate 
tests  in  ascertaining  early  the  intracranial  condition  of  an  increase 
of  the  intracranial  pressure,  whether  due  to  hemorrhage  or  to  an 
excess  cerebrospinal  fluid.  The  presence  of  shock  is  characterized 
by  a  lowered  blood-])ressure  together  with  a  subnormal  tempera- 
ture and  an  increased  pulse-rate,  whereas  the  stage  of  medullary 
edema  presents  a  rising  temperature,  pulse-  and  respiration-rates, 
and  also  a  falling  blood-pressure,  so  that  clinically  these  two  periods 
can  usually  be  difierentiated.  It  is  the  general  neglect  in  the 
recognition  of  the  importance  of  the  factor  of  cerebral  edema  in 
the  diagnosis  anfl  treatment  of  brain  injuries  that  will  be  dis- 
cussed in  this  paper. 

The  significance  of  cerebral  edema  as  being  the  most  important 
factor  in  the  statistics  of  the  high  mortality  following  cranial 
injuries  in  patients  of  the  large  municipal  hospitals,  is  just  being 
recognized,  and  their  high  mortality-rate  cannot  be  compared, 
with  justice,  to  the  much  lower  rate  in  private  patients  or  in  the 
patients  of  the  smaller  private  hospitals;  this  natural  difference 
is  due  to  the  lessened  general  resistance  of  the  majority  of  patients 
admitted  to  the  municipal  hospitals  with  severe  cerebral  injuries, 
a  lessened  resistance  to  the  onset  of  acute  cerebral  edema  following 
even  apparently  trivial  cranial  injuries  and  due  to  chronic  alco- 
holism associated  with  varying  degrees  of  nephritis  and  arterio- 
sclerosis. These  patients  are  poor  risks  and  their  prognosis  is 
always  much  more  grave  than  in  patients  of  good  habits  and  espe- 
cially in  the  absence  of  nephritis  and  arteriosclerosis,  because  in 
the  latter  selected  patients  a  dangerous  degree  of  cerebral  edema 
is  only  to  be  feared  as  the  result  of  severe  cerebral  injuries  and  not 

'  The  Diagnosis  and  Treatment  of  Brain  Injuries,  with  and  without  a  Fracture 
of  the  Skull,  J.  B.  Lippincott  Company,  Philadelphia,  1921. 
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following  the  milder  type  of  cranial  injuries.  This  is  true  also  of 
children,  in  whom  traumatic  cerebral  edema  is  a  rare  complication 
unless  the  cerebral  injury  is  of  the  greatest  severity.  Therefore, 
the  mortality-rate  of  l^rain  injuries  in  children  and  adolescents 
is  much  lower  than  in  adults  of  either  sex;  and  in  a  rather  large 
series  of  acute  brain  injuries,  the  mortality-rate  in  the  female 
patients  has  been  definitely  lower  than  that  of  the  male  patients, 
most  probal)ly  due  to  the  greater  resistance  of  women  to  the  onset 
and  development  of  cerebral  edema,  owing  to  their  better  habits 
of  life  in  regard  to  alcohol  and  to  the  strain  and  stress  of  modern 
life,  and  thus  a  greater  freedom  from  arteriosclerotic  disease.  In 
this  connection,  it  may  be  of  interest  to  note  that  the  increased 
intracranial  pressure  developing  in  children  of  either  sex  and  in 
adult  female  patients,  following  cranial  injuries  with  or  without 
a  fracture  of  the  skull,  less  frequently  reaches  a  height  necessitating 
the  operative  treatment  of  decompression  and  drainage  than  in 
adult  male  patients,  l)ecause  in  the  former  patients  (women  and 
children)  the  condition  of  extensive  cerebral  edema  is  only  asso- 
ciated with  the  severe  types  of  cerebral  injuries,  and,  therefore, 
the  expectant  palliative  treatment  of  absolute  rest,  quiet,  ice 
helmet,  licpiid  diet  and  catharsis  usually  suffices  to  obtain  an  excel- 
lent recovery  of  life  and  of  normal  function;  while  in  the  adult 
male  patients,  the  greater  frequency  of  the  development  of  exten- 
sive cerebral  edema  necessitates  in  a  larger  proportion  of  these 
patients  the  operation  of  subtemporal  decompression  and  drain- 
age in  order  to  obtain  the  best  results  by  an  early  lowering  of  the 
resulting  increased  intracranial  pressure. 

Acute  Cerebral  Edema.  Tlie  onset  of  acute  cerebral  edema  with 
and  without  an  intracranial  hemorrhage  may  occur  so  rapidly 
following  the  cranial  injur>'  that  the  initial  period  of  shock  is 
obscured  and  overshadowed  by  the  signs  of  high  intracranial 
pressure,  due  to  the  excess  amount  of  cerel)rospinal  fluid  associated 
or  not  with  varying  degrees  of  hemorrhage.  In  these  severe 
cases  the  signs  of  medullary  edema  resulting  from  the  extreme 
condition  of  cerebral  edema  may  be  evident  upon  the  patient's 
admission  to  the  hospital— rapidly  rising  temperature  of  104° 
plus,  pulse  and  respiration  rates  increasing  to  140  plus  and  40 
plus,  respectively,  while  the  blood-jH'essure  falls  steadily;  natu- 
rally in  these  extreme  cases  the  condition  is  a  hopeless  one,  the 
patients  being  moribund.  They  all  die,  operation  or  no  operation. 
In  this  regard  it  may  be  stated  that  no  patient  should  be  operated 
upon  during  the  terminal  period  of  medullary  edema,  cerebral 
surgery  lieing  thereby  merely  discredited,  and  this  moribund  jjcriod 
together  with  that  of  the  initial  stage  of  extreme  shock  immediately 
following  the  injury  form  the  two  periods  of  brain  injuries  when 
no  o])eration  should  be  performed,  and  if  a  ])atient  should  I'ccover 
following  an  operation  during  the  period  of  se\-ere  initial  sho(,-k. 
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then  lie  recoxcrs  in  spitf  of  the  oiH-ration.  it  lias  lircii  tlic  iiciiicct 
in  observing-  and  in  rccogni/inii  in  the  past  the  (lan<;er  as  well  as 
the  futility  of  operating  during  tiiese  two  j)eri()ds  that  has  dis- 
couraged the  operative  treatment  of  brain  injuries  during  attij  ])eriod, 
and  thus  the  rational  treatment  of  these  acute  patients  has  lagged 
behind  the  great  ad^'ances  of  modern  surgery. 

In  a  much  larger  percentage  of  the  patients  develo])ing  an  exten- 
sive cerebral  edema,  the  onset  of  the  condition  is  by  no  means 
such  a  ra])id  and  o\'erwhelming  one;  the  condition  of  the  patient 
upon  admission  to  the  hospital  and  even  for  several  days  ma\'  be 
considered  as  "fair"  or  indeed  "good;"  a  normal  temperature  or 
a  slightly  elevated  one,  pulse  and  respiration  rates  normal  or 
mildly  increased  respectively,  and  a  l)lood-pressure  within  physio- 
logic limits;  then  gradually  the  pulse  and  respiration  rates  descend 
slowly  during  a  period  of  hours  to  70  and  IS  and  then  to  (iO  and 
1(),  respectively,  and  even  lower,  and  the  blood-pressure  possibly 
(but  by  no  means  always)  rises  to  140  and  occasionally  higher, 
and  yet  the  temperature  remains  the  same.  It  is  during  this 
period  of  mild  medidlary  compression  that  it  is  most  important 
to  ascertain  the  presence  or  not  of  a  high  intracranial  pressure, 
as  indicated  in  the  fundi  ophthalmoscopically  and  by  means  of 
the  spinal  mercurial  manometer  at  lumbar  puncture. '■'  If  the 
mercurial  manometer  should  register  the  pressure  of  the  cerebro- 
spinal fluid  less  than  twice  the  normal  pressure,  which  is  ()  to  8 
mm.,  then,  whether  the  cerebrospinal  fluid  is  bloody  or  not,  the 
expectant  palliative  treatment,  with  or  without  the  repeated 
lumbar  punctures  of  spinal  drainage,  will  usually  suffice  to  obtain 
excellent  recovery  of  both  life  and  apparent  normality  in  slightly 
over  two-thirds  of  the  patients,  whereas  if  the  i)ressure  of  the 
cerebrospinal  fluid  at  lumbar  puncture  is  greater  than  twice  the 
normal  pressure  (that  is,  over  lb  mm.),  then  in  my  opinion,  these 
selected  patients  should  receive  the  benefits  of  an  early  subtemporal 
decompression  and  drainage  — both  to  assure  a  recovery  of  life 
and,   more   especially,   to   permit   the   greatest   return   of   normal 

5  The  condition  of  niea.sural)le  ijapilledenia  to  the  degree  of  "choked  disks" 
(2  D+)  is  rarely  to  be  observed  with  the  ophthalmoscope  in  those  patients  having 
acute  brain  injuries;  a  measurable  papilledema  does  occur  when  the  intracranial 
pressure  is  extreme  and  of  slow  formation,  as  in  cases  of  large  middle  meningeal 
extradural  hemorrhage  and  thus  producing  a  tumor  pressure,  but  the  usual  fundal 
picture  in  the  acute  patients  having  a  definite  increase  of  the  intracranial  pressure 
is  that  of  dilated  retinal  veins  associated  with  an  edematous  blurring  of  the  nasal 
and  temporal  margins  and  of  the  nasal  halves  of  the  optic  disks.  During  the  period 
of  initial  shock  following  the  cranial  injury,  it  is  most  uncommon  for  ophthalmoscopic 
examinations  to  disclose  the  fundal  signs  of  an  increased  intracranial  pressure — the 
general  blood-pressure  being  lowered  and,  therefore,  it  is  physiologicallj'  impossible 
for  a  high  intracranial  pressure  to  develop  even  if  a  large  vessel  or  sinus  is  torn;  in 
this  maimer,  the  condition  of  initial  shock  within  moderate  limits  may  be  a  most 
valuable  aid  of  Nature  in  affording  the  organism  a  period  of  time  to  readjust  itself 
to  changed  intracranial  conditions — by  the  thrombosis  of  torn  vessels  and  thus 
avoiding  or  at  least  lessening  the  later  intracranial  hemorrhage. 
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function  pliysically,  mentally  and  emotionally.  These  patients 
with  high  intracranial  pressure,  even  to  the  degree  of  medullary 
compression,  may  recover  with  life  without  an  operation,  and  a 
large  number  of  the  milder  ones  do,  but  the  percentage  of  recovery 
of  normal  function,  let  alone  life  itself,  is  very  low  indeed  in  this 
class  of  patients  and  when  recovery  of  life  does  occur,  then  it  is 
most  rare  to  obtain  as  normal  an  individual  as  before  the  injury. 
These  are  the  patients  forming  a  large  class  of  chronic  brain  inju- 
ries and  their  condition  will  be  discussed  under  the  heading  of 
chronic  cerebral  edema.  The  technic  of  cerebral  surgery  has  so 
advanced  diu-ing  the  past  two  decades,  and  especially  the  opera- 
tion of  subtemporal  decompression  as  devised  by  Gushing,  that 
these  operations  should  no  longer  be  deferred  until  the  patient 
reaches  the  most  serious  stage  of  extreme  medullary  compression, 
but  rather  an  early  operati\e  lowering  of  the  high  intracranial 
pressure  will  permit  not  only  a  higher  percentage  of  recovery  of 
life,  but  in  some  cases  of  even  greater  im])()rtance.  the  maximum 
degree  of  normality.  In  this  series  of  (ner  1000  patients,  upon 
whom  the  subtemporal  decompression  was  performed,  the  mor- 
tality was  only  slightly  over  10  per  cent. 

In  adults,  and  especially  in  alcoholic  males,  the  onset  of  acute 
cerebral  edema  following  even  apparently  trivial  injin-ies  of  the 
head  may  develop  so  rapidly  and  to  such  a  degree  that  upon  admis- 
sion to  the  hospital  the  condition  has  become  one  of  medullary 
edema— rising  temperature,  pulse  and  respiration  rates  with  a 
falling  blood-pressure;  the  period  of  initial  shock  in  these  patients 
may  be  of  very  short  dur.ition  and  at  times  it  would  seem  that 
the  condition  of  shock  merges  directly  into  that  of  medullary 
edema  without  there  having  been  evident  the  clinical  signs  of 
medullary  compression — moderate  temperature,  lowered  pulse  and 
respiration  rates  and  a  possible  increase  of  the  blood-pressure. 
The  condition  in  these  extreme  cases  may  have  been  so  overwhelm- 
ing that  the  signs  of  medullary  compression  were  only  obscured 
rather  than  being  absent.  At  autopsy,  however,  the  usual  findings 
are  a  very  "wet"  edematous  brain  under  high  tension,  associated 
or  not  with  hemorrhage  of  varying  degree  with  or  without  a  fract- 
ure of  the  skull.  These  acute  and  extreme  cases  occur  only  too 
frequently  in  active  hospital  practice,  and  they  are  the  moribund 
patients  for  whom  little  if  anything  can  be  done;  and  most  assuredly, 
710  operation.  On  the  other  hand,  those  patients  eventually  devel- 
oping the  condition  of  acute  cerebral  edema  after  a  period  of  twelve 
to  forty-eight  hours,  and  especially  after  several  days  to  even  two 
weeks  following  the  injury,  they  are  the  ones  whose  clinical  charts 
are  typical— the  usual  period  of  initial  shock  of  varying  degree 
and  of  several  hours'  duration,  then  the  general  condition  of  the 
patient  so  improves  that  an  excellent  prognosis  may  be  stated; 
with  the  exception  of  headache,  the  patient  may  have  no  com- 
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plaints.  After  a  period  of  hours  or  even  flays,  the  pulse  rate  may 
descend  slightly  to  74  and  to  70  and  the  respirations  register  20 
and  later  18,  yet  "the  temperature  is  slightly  increased  and  the 
blood-pressure  is  normal,"  and  the  excellent  prognosis  is  reassured 
with  the  expectant  palliative  treatment.  The  condition  seems 
fa^•oral)le  and  fortunately  in  many  patients  the  recovery  is  unevent- 
ful ;  on  the  contrary,  however,  the  pulse-  and  respiration-rates  may 
continue  to  descend  to  02  and  to  Ki  respectively,  and  may  even 
remain  in  this  relative  position  for  a  period  of  hours  and  of  several 
days,  and  the  temperature  only  slightly  increased  and  the  blood- 
pressure  possibly  raised  a  few  points;  "still  the  patient  is  perfectly 
conscious,  a  little  drow.sy  and  the  headache  is  only  natural."  Even 
from  this  condition  of  evident  mild  medullary  compression,  the 
patient  may  reco\er  Avith  life  after  a  period  of  days  and  weeks 
and  A\ith  the  expectant  palliative  treatment  alone,  but  it  is  this 
type  of  patient  who  so  frequently  never  regains  his  former  normal- 
ity, especially  in  the  mental  processes  and  the  emotional  reactions. 
But  should  this  condition  of  mild  medullary  compression  remain 
apparently  stationary  for  a  j)eriod  of  days  and  should  then,  either 
suddenly  (within  two  to  six  hours)  or  gradually  (twelve  to  forty- 
eight  hours),  progress  to  the  degree  that  the  pulse-  and  respiration- 
rates  descend  to  .54  and  K),  and  lower,  respectively,  then  this  mild 
conditioji  of  medullary  compression  becomes  the  most  serious  one 
of  severe  medullary  compression,  which  may  rapidly  change  into 
that  of  medullary  edema  in  spite  of  any  known  treatment,  opera- 
tive or  otherwise;  and  once  the  temperature  rises  rapidly  to  a  104 
plus,  the  pulse  rate  to  70,  SO,  100,  120,  140  plus  and  the  respira- 
tion rate  to  18,  22,  28,  .34,  40  plus  and  the  blood-pressure  to  fall 
steadily— the  typical  onset  of  medullary  edema— then  all  treatment 
is  futile  and  these  patients  all  die  within  twehe  to  forty-eight 
hours.  To  })ermit  patients  to  reach  this  degree  of  extreme 
intracranial  pressure  during  a  period  of  hours  and  even  of  days, 
and  sufficient  to  produce  the  signs  of  medullary  compression, 
without  ascertaining  accurately  and  frequently  the  intracranial 
pressure,  l)y  means  of  routine  examination  of  the  fundi  with 
the  t)])hthalmoscope,  and  especially  by  the  repeated  daily  use 
of  the  spinal  mercurial  manometer,  medical  treatment  of  this 
careless  character  is  typical  of  the  period  of  at  least  twenty 
years  ago,  when  it  was  considered  remarkable  for  a  patient  to 
recoAcr  with  life  " and  a  fracture  of  the  base  of  the  skull  was  pres- 
ent." The  rational  treatment  of  brain  injuries  depends  chiefly 
upon  the  presence  or  not  of  a  marked  increase  of  the  intracranial 
pressure,  whether  due  to  hemorrhage  or  to  cerebral  edema  or  to 
both,  and  the  clinical  signs  of  medullary  compression  should  not 
be  awaited  before  the  patient  is  given  an  o})portimity  to  recover 
not  only  life  Init  the  former  normality.  If  an  operation  is  advised, 
then  the  operation  of  choice  is  the  subtemporal  decompression  and 
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drainage,  removing  an  area  of  bone  two  to  three  inches  in  diameter 
beneath  the  temporal  muscle  and  opening  the  dura  widely  and 
permitting  it  to  remain  open.  These  apparent  elementals  in  the 
operative  treatment  of  brain  injuries  are  mentioned  because  only 
recently,  in  the  year  1921  in  New  York  City  at  a  large  active  hos- 
pital, the  leading  surgeon  operated  "to  relieve  a  brain  pressure 
following  a  fracture  of  the  skull  with  hemorrhage"  by  turning 
down  a  large  bone  flap  over  the  motor  area  with  a  hammer  and 
chisel  and  then  pricked  the  dura  to  permit  the  imderlying  hemor- 
rhage to  escape  (several  drops);  the  bone  flap  was  then  replaced 
and  the  relief  of  intradural  ])ressure  was  practically  nil:  this  pro- 
cedure may  be  called  an  o})eration,  but  by  no  means  a  useful  one. 

It  has  long  been  recognized  that  children  and  young  adults 
withstand  the  eft'ects  of  cranial  injuries  much  better  than  patients 
over  forty  years  of  age,  aufl  unless  there  are  })resent  in  these  young 
patients  definite  contusions  and  lacerations  of  cerebral  tissues, 
then  the  associated  cerebral  edema  is  only  of  moderate  degree; 
as  gross  lesions  of  the  cerebral  tissues  in  these  traumatic  cases  of 
peacetimes  are  unusual  (only  occurring  in  12  i)er  cent  of  the  acute 
cases  in  this  series  of  5<S2  patients),  their  much  lower  mortality- 
rate  is  ex])lained  by  the  comparative  absence  of  the  extreme  con- 
dition of  cerebral  edema  and  thus  a  relatively  lower  intracranial 
pressure,  usually  insufficient  to  produce  the  signs  of  medullary 
compression  and  the  sul)sequent  medullary  edema.  It  is  for  this 
reason— the  comparative  rarity  of  extensive  traumatic  cerebral 
edema  in  children  and  young  adults— that  makes  possible  in  the 
large  majority  of  cases  their  successful  treatment  with  the  expect- 
ant palliati\'e  method  alone,  whereas  in  the  older  patients  the 
greater  frequencN'  of  the  develo])ment  of  an  extreme  degree  of 
cerebral  edema  with  the  resulting  Irgli  intracranial  pressure  neces- 
sitates in  a  large  percentage  the  operative  method  of  treatment; 
however,  even  in  the  adult  cases  of  this  series  the  operative  treat- 
ment was  considered  advisal)le  in  only  81  per  cent,  the  expectant 
])alliative  method  being  sufficient  in  slightly  over  two-thirds  of 
the  patients. 

In  this  connection,  I  should  like  to  report  briefly  the  case  history 
of  a  child  developing  an  extreme  condition  of  acute  cerebral  edema 
several  days  following  the  cranial  injury;  unless  the  cerebral  tissues 
are  badly  contused  or  lacerated,  not  only  is  it  uncommon  for  a  child 
to  dcNclop  such  a  marked  condition  of  acute  traumatic  cerebral 
edema  as  to  make  obligatory  a  cranial  decompression  and  drainage, 
but  that  the  onset  of  the  resulting  high  intracranial  ])ressure  should 
be  delayed  until  foiu-  and  a  half  days  after  the  cranial  injury  and 
the  edematous  condition  should  then  persist  in  a  mild  degree  (in 
spite  of  the  drainage  operation)  for  a  period  of  several  weeks — 
tliesc  arc  the  unusual  features  of  this  case  history. 
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No.  1741.  Pidwnnl,  ;ii;r(l  scxcii  years;  white;  srliool;  I  iiitcd 
States.  Admitted,  October  l>,  l!t21,  to  the  Swiney  Sanitariuin, 
Bayonne,  N.  J.  Operation,  October  14,  U)21  {',\  a.m.),  four  and 
a  half  (hiys  after  the  injury.  Left  subtemporal  decom])ression 
and  draina<ie.  Discharged,  November  2)),  1921,  forty-three  days 
after  injury.  Family  and  past  medical  histories  were  negati^•e. 
Usual  diseases  of  childhood. 

Present  IIhie.ss.  While  playing-  at  home,  the  patient  fell  head- 
long down  the  stairway,  striking  upon  the  top  and  left  side  of 
head;  stunned  but  no  complete  loss  of  consciousness.  No  bleeding 
from  nose  or  ears.  Immediately  carried  to  the  sanitarium  and 
Dr.  M.  A.  Swiney  made  the  following  notes:  Temperature,  98°; 
pulse  rate,  04;  respiration  rate,  22.  Mild  condition  of  shock. 
Drowsy  and  restless  at  times;  vomited  twice  within  the  first  eight 
hours  after  admission.  No  paralyses  nor  sensory  impairments. 
Pupils  were  equal  and  reacted  normally.  Reflexes  were  negati\e. 
Locally,  over  the  upper  left  parietal  area  the  scalp  was  contused, 
boggy  and  distinctly  tender  upon  palpation.  Treatment:  For 
shock  and  the  expectant  palliative,  quiet,  external  warmth  (heated 
blankets,  hot-water  bottles),  ice  helmet,  etc. 

Examination.  October  10,  1921,  twenty-four  hours  after  injury 
and  admission.  Consultation  with  Dr.  Swiney.  Temperature, 
99.4°;  pulse  rate,  100;  respiration  rate,  22;  blood-pressure,  118. 
Perfectly  conscious,  but  rather  confused  and  irritable;  complains 
of  headache.  No  signs  of  shock.  Over  the  left  parietal  area  the 
scalp  is  ecchymosed  and  edematous,  associated  with  marked 
tenderness.  No  bleeding  from  nose  or  ears;  no  mastoid  ecchy- 
mosis;  otoscopic  examination,  negative.  No  paralyses  nor  sen- 
sory impairments.  Pupils,  negative.  Reflexes,  superficial:  right 
epigastric  and  abdominal  skin  reflexes  less  active  than  left;  deep: 
patellar  increased,  but  equal;  no  ankle  clonus  nor  definite  Babinski. 
Fundi,  negative  except  for  a  slight  dilatation  of  the  retinal  veins; 
no  edematous  blurring  of  either  optic  disk.  Roentgen-ray  report: 
"Vertical  linear  fracture  of  left  parietal  bone,  extending  downward 
into  squamous  portion  of  left  temporal  bone." 

No  lumbar  puncture  was  aflvised  as  the  condition  a])peared  to 
be  simply  one  of  fracture  of  the  skull,  with  a  mild  associated  cere- 
bral concussion  and  no  signs  of  a  definite  increase  of  the  intracranial 
pressure  or  of  any  intracranial  lesion.  (It  is  usually  better  judg- 
ment to  perform  a  lumbar  puncture  upon  these  traumatic  cases 
after  the  signs  of  initial  shock  have  disappeared  in  order  to  obtain 
the  most  accurate  information  regarding  the  intracranial  condi- 
tion, the  presence  or  absence  of  a  definite  increase  of  the  intracranial 
pressure,  whether  of  hemorrhage  or  of  cerebral  edema,  so  that  if  a 
second  test  becomes  advisable  the  results  may  be  compared  and 
thus  the  progress  of  the  intracranial  condition  may  be  the  more 
readily  understood.)    Treatment:  The  expectant  palliative  method 
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was  continued  and  the  })r()gn()sis  was  considered  excellent  in  the 
absence  of  a  high  intracranial  pressure,  and  especially  in  view 
of  the  fact  that  the  patient  was  a  child.  The  pulse  and  respiration 
rates  to  be  noted  every  thirty  minutes. 

Upon  the  following  afternoon  (October  11,  and  forty-eight 
hours  after  the  injury)  the  pulse  and  respiration  rates  became  88 
and  20  respectively,  the  restlessness  subsided  and  there  were  no 
complaints  with  the  exception  of  a  slight  headache.  This  favorable 
condition  continued  until  late  in  the  afternoon  of  October  13,  four 
days  after  the  injury,  when  the  pulse-  and  respiration-rates  gradu- 
ally descended  within  three  hours  to  72  and  to  18,  and  four  hours 
later  to  60  and  to  16  respectively;  more  drowsy,  with  complaints 
of  headache  and  of  dizziness  of  an  objective  character;  the  tempera- 
ture and  the  blood-pressure  remained  normal.  An  examination 
at  this  time  did  not  disclose  any  gross  change  in  the  physical  con- 
dition. The  child  was  conscious,  with  no  paralyses  nor  sensory 
impairments,  but  the  retinal  veins  of  each  fundus  were  obser^'ed 
ophthalmoscopically  to  be  dilated  and  the  nasal  halves  and  temporal 
margins  of  both  optic  disks  were  obscured  and  bliu'red  by  edema; 
the  physiologic  cups  were  both  shallow.  A  Imnbar  puncture, 
using  the  spinal  mercurial  manometer  to  estimate  the  pressure  of 
the  cerebrospinal  fluid,  recorded  a  marked  increase— 22  mm.  For 
fear  of  the  acute  onset  of  the  signs  of  medullary  compression— the 
rh}i;hmical  Cheyne-Stokes  respiration — and  pulse-rates,  with  an 
increased  blood-pressure  of  varying  degree  (late  signs  of  high 
intracranial  pressure,  whether  of  hemorrhage  or  of  cerebral  edema 
alone),  an  immediate  left  sulitemporal  decompression  and  drain- 
age were  advised  as  being  not  only  of  much  less  risk  of  life  to  the 
patient  than  a  continuance  of  the  high  intracranial  pressm'e,  but 
as  offering  to  the  patient  a  much  greater  chance  of  future  normality 
—physically,  mentally  and  emotionally. 

Operation.  October  14,  1921,  four  and  a  half  days  after  injury. 
Left  subtemporal  decompression  and  drainage:  usual  vertictd  inci- 
sion and  bone  removed;  linear  fracture  passed  downward  to  the 
base  through  this  area  of  bone,  and  thus  permitting  an  ecchymosis 
and  edema  of  the  muscle  fibers  beneath  the  temporal  fascia  (a 
very  reliable  sign  of  fracture  of  the  underlying  bone).  Several 
small  extradural  clots.  Dma  bulging,  tense  and  non-pulsating; 
upon  incising  it,  slightly  straw-colored  cerebrospinal  fluid  spurted 
to  a  height  of  several  inches  and  upon  enlarging  the  diu-al  opening, 
a  very  "wet"  edematous  cortex  tended  to  protrude  but  did  not 
rupture;  owing  to  the  rapid  escape  of  a  large  amount  of  cerebro- 
spinal fluid,  the  cerebral  cortex  began  to  pulsate,  and  soon  its 
bulging  lessened  so  that  normal  pulsation  occurred.  No  hemor- 
rhage nor  any  gross  cortical  lesion  ascertained,  only  a  marked 
condition  of  "cerebral  edema."  Lsual  closure  with  a  small  drain 
of  rubber  tissue  at  the  upper  and  lower  angles  of  the  incision; 
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duration,  forty  minutes.  Postoperative  notes:  Excellent  ()])cr;i- 
tive  recovery;  temperature  never  exceeded  102°,  ^hile  the  pulse 
and  respiration  rates  within  six  hours  after  operation  became  96 
and  20,  and  eighteen  hours  after  operation  reached  and  remained 
around  84  and  20,  respectively,  during  the  operative  convalescence. 
There  were  no  complaints  of  headache  nor  of  dizziness.  Incision 
healed  per  primam,  all  sutures  being  removed  on  the  seventh  day 
and  the  bandage  on  the  tenth  day  postoperative.  The  operative 
area,  however,  bulged  beyond  the  flush  of  the  surrounding  scalp, 
and  although  the  pulsation  was  normal,  yet  it  was  considered  advis- 
able to  keep  the  patient  quietly  in  bed  in  the  hope  that  the  per- 
sisting cerebral  edema  would  gradually  lessen  so  that  the  intra- 
cranial pressure  would  descend  to  normal,  and  thus  the  operative 
area  become  depressed  and  sunken  in— a  process  usually  requiring 
about  three  weeks  postoperative.  The  absorption  of  the  excess 
cerebrospinal  fluid,  traumatic  cerebral  edema,  did  progress,  but 
much  more  slowly  than  is  usual  and  especially  in  children,  so  that 
at  the  delayed  discharge  of  the  patient  from  the  hospital  (forty- 
three  days  after  injury)  the  decompression  area  was  only  slightly 
depressed,  but  with  normal  pulsation;  the  general  physical  and 
neurologic  examination  was  otherwise  negative.  Treatment:  Par- 
ents were  advised  to  continue  the  patient's  hospital  treatment 
at  home  to  lessen  the  condition  of  cerebral  edema  until  the  opera- 
tive area  became  depressed— a  quiet  inactive  life  with  no  exciting 
games,  and  at  least  twelve  hours  of  sleep  each  night  and  six  other 
hours  to  be  spent  in  bed;  vegetable,  fruit  and  cereal  diet,  with  no 
meat  and  meat  soup  and  naturally  no  tea  or  coffee;  fresh  fish 
and  the  white  of  chicken  not  more  than  twice  a  week;  daily  warm 
bath;  bowels  to  move  freely.  (In  selected  cases  thjToid  and 
thymus  gland  may  be  used  to  diminish  the  secretion  of  the  cerebro- 
spinal fluid.)  Last  examination:  September  6,  1922,  eleven 
months  after  operation.  No  complaints.  Operative  area  definitely 
depressed  and  pulsates  normally;  pupils,  negative;  reflexes, 
negative;  fundi,  negative. 

Remarks.  Delayed  traumatic  cerebral  edema  in  a  child  and  of 
degree  sufficient  to  necessitate  an  operative  decompression  and 
chainage  is  most  unusual,  and  especially  in  the  absence  of  severe 
cerebral  lesions,  extensive  subdural  hemorrhage,  cerebral  contu- 
sions or  lacerations;  this  case  history  is  common  in  adults,  particu- 
larly in  the  alcoholic  and  arteriosclerotic  types  of  patients  with 
or  without  intracranial  hemorrhage,  but  in  children  it  is  indeed 
rare.  The  general  character  of  the  cerebral  edema,  without  localiz- 
ing signs  pointing  to  a  definite  area  of  the  brain  as  being  involved, 
is  also  the  rule  in  adults. 

In  less  severe  cases  having  a  lower  intracranial  pressure  (not 
above  16  mm.)  repeated  lumbar  punctures  of  spinal  drainage  may 
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be  used,  but  this  method  of  decompression  is  distinctly  dangerous 
when  the  intracranial  pressure  is  high,  and  especially  in  the  presence 
of  signs  of  medullary  compression,  for  fear  of  an  acute  choking  of 
the  medulla  in  the  foramen  magnum. 

The  comparative  unimportance  of  the  fracture  of  the  skull  is 
also  illustrated  in  this  case  history;  its  ])resence  rather  aided  the 
patient  to  decompress  himself  by  permitting  the  escape  of  any 
hemorrhage  and  cerebral  edema  from  the  otherwise  closed  cranial 
cavity  into  the  tissues  of  the  scalp  (and  in  other  patients  externally 
through  the  ears  and  nose),  and  this  lessening  of  the  intracranial 
pressure,  together  with  the  other  means  of  natural  absorption, 
frequently  suffices  to  permit  the  milder  cases  of  intracranial  press- 
ure to  recover  with  the  expectant  palliative  treatment  alone, 
whereas,  if  no  fracture  of  the  skull  were  present,  then  repeated 
lumbar  punctures  and  even  a  cranial  decompression  might  be 
indicated  to  obtain  not  only  a  recovery  of  life  but  the  maximum 
of  future  normality. 

Rarely  is  the  measurement  of  the  blood-pressure  of  value  in 
the  early  diagnosis  and  in  the  early  treatment  of  these  traumatic 
intracranial  conditions.  Naturally,  the  diagnosis  of  initial  shock 
is  confirmed  by  subnormal  temperatin-e  and  blood-pressm-e,  asso- 
ciated with  increased  pulse  and  respiration  rates,  but  to  delay  the 
rational  treatment  of  these  patients  with  and  without  a  fractiu-e 
of  the  skull  until  the  pulse  and  respiration  rates  are  markedly 
retarded  below  (30  and  2()  respectively,  and  in  the  presence  of 
edematous  fundal  changes,  and  es])ecially  with  the  spinal  mcrciu'ial 
manometer  registering  the  pressure  of  the  cerebrospinal  fiuid  above 
16  mm.  merely  because  the  bljod-pressure  is  not  definitely  increased 
(this  is  a  dangerous  sign  of  advanced  medullary  compression) , — it  has 
been  this  method  of  "  watchful  waiting"  that  has  permitted  many  of 
these  patients  to  pass  from  this  preliminary  stage  of  increased 
intracranial  pressure  into  that  of  pronounced  medullary  compres- 
sion, where  the  blood-pressure  is  always  increased  and  at  the 
great  risk  to  the  patient's  life,  operation  or  no  operation. 

Chronic  Cerebral  Edema.  Within  the  past  few  years  the  pro- 
fession has  been  more  and  more  impressed  with  the  end-results 
in  these  patients.  To  be  sure,  the  preservation  of  life  is  essential, 
and  yet  the  treatment  of  the  acute  condition  should  be  not  only  to 
preser\'e  life,  but  also  to  restore  a  condition  of  approximate  normal- 
ity, both  mentally  and  i)hysically.  The  attitude  of  the  profession 
has  largely  been  one  of  surprise  if  a  patient  with  a  "fracture  of 
the  skull,"  and  particularly  of  the  base,  recovered;  and  if  the 
mental,  emotional  or  physical  condition  was  not  so  normal  as 
before  the  injury,  "Well,  he  had  a  fracture  of  the  skull  and  should 
consider  himself  fortunate  to  be  alive."  It  has  been  this  feeling 
of  comparative  helplessness  that  has  permitted  these  patients  to 
l)e  very  much  neglected,  it  being  considered  that  the  mental  and 
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physical  impairment  was  due  to  a  definite  gross  primarx  brain 
lesion  at  the  time  of  the  injury  and,  therefore,  an  irreparable  con- 
dition. Fortunately,  however,  this  is  a  fact  in  only  a  small  ])er- 
centa^e  of  the  patients  having  had  severe  cranial  injuries  with  or 
without  a  fracture  of  the  skull,  and  these  are  the  selected  ])atients 
having  the  so-called  "chronic  brain  injuries"  that  I  wish  to  discuss 
here. 

During  the  past  eight  years  I  have  had  the  o})p()rtunity  to  exam- 
ine and  to  treat  a  large  series  of  patients  having  acute  brain  injuries, 
and  it  has  been  \ery  impressive  to  note,  either  at  autopsy  or  at 
operation,  the  comparative  rarity  of  extensive  cerebral  laceration 
in  these  patients.  It  is  conceded  that  in  large  comj)()und.  depressed 
fractures  of  the  vault  and  in  the  occasional  gunshot  injuries  of 
civil  life,  extensive  cerebral  laceration  does  occur  and,  therefore,  if 
the  patient  should  survive  then  an  irreparable  brain  injury  presents 
its  symptoms  and  signs.  ^  et  it  is  indeed  most  infrequent  for  gross 
tears  in  the  cerebral  cortex  to  occur  in  the  usual  cranial  injuries, 
with  or  without  a  fracture  of  the  vault  or  of  the  base  of  the  skull. 
At  autopsy  upon  those  patients,  who  have  died  from  the  extreme 
initial  shock  or  from  an  infective  meningoencephalitis  or  from  a 
terminal  medullary  edema  resulting  from  high  intracranial  pressure 
of  hemorrhage  and  of  excess  cerebrospinal  fluid,  the  most  common 
of  cerebral  lesions  was  a  contusion  of  the  superficial  layers  of  the 
cortex  of  the  anterior  and  inferior  surfaces  of  either  frontal  lobe 
and  of  the  tip  of  either  temporosphenoidal  lobe,  but  no  extensive 
laceration,  merely  a  l)ruising  of  these  areas  covered  by  a  thin 
layer  of  localized  supracortical  hemorrhage.  Even  these  findings, 
however,  were  not  frequent.  The  most  common  postmortem 
condition  was  a  large  amount  of  free  bloody  cerebrospinal  fluid 
associated  with  a  layer  of  supracortical  hemorrhagic  clot  of  vary- 
ing thickness,  the  brain  itself  being  swollen  and  edematous,  and  of 
the  so-called  "wet"  and  "water-logged"  type.  This  condition  of 
supracortical  hemorrhage  and  excess  cerebrospinal  fluid  is  also  the 
usual  operative  finding,  and  rarely  is  a  gross  cerebral  laceration 
exposed.  The  relative  infrequency  of  large  cerebral  lacerations  is 
also  demonstrated  clinically  in  those  patients  who  make  such 
excellent  recox'ery  of  function  from  hemiplegia,  following  most 
severe  cranial  traumata  with  and  without  an  operative  decom- 
pression, and  thus  confirming  the  opinion  that  the  immediate 
paralysis  was  due  to  local  compression  of  hemorrhage  and  of  cere- 
bral edema  rather  than  to  a  gross  cerebral  laceration.  It  is  in  those 
patients  having  high  intracranial  pressure,  especially  when  it  is 
due  chiefly  to  hemorrhage,  that  the  subtemporal  decompression 
and  drainage  is  the  treatment  of  choice,  from  the  standpoint  not 
only  of  recovery  of  life,  but  also  of  the  ultimate  recovery  of  function. 

We  are  now  concerned  with  those  patients  who  have  recovered 
from  the  immediate  effects  of  the  acute  cranial  injury  and  yet 
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remain  with  symptoms  and  signs  of  definite  impairment— severe 
persistent  headaches,  early  fatigue,  inability  to  work  throughout 
tiie  day  as  formerly,  dizzy  spells,  a  definite  change  of  personality 
of  the  depressed  or  of  the  excitable  and  irritable  type,  and  even 
epilepsy  in  its  various  manifestations.  These  are  cases  that  form 
a  most  interesting  group  for  study. 

It  is  an  opinion  rather  common  among  the  laity  and,  to  a  less 
extent,  in  the  medical  profession  that  once  an  individual  has  had 
a  fracture  of  the  skull  he  is  never  the  same  again,  if  not  mentally 
and  physically,  then  at  least  in  the  emotional  reactions;  that  he 
is  more  irritable,  with  periods  of  depression  or  of  excitement,  fre- 
cjuently  complains  of  persistent  headache,  has  a  sense  t)f  early 
fatigue  so  that  the  former  day's  work  is  impossible  or  at  least 
difficult,  occasional  spells  of  vertigo  and  at  times  even  epileptiform 
seizures.  Definite  changes  of  the  personality  have  been  very 
frequently  observed,  as  manifested  by  less  interest  in  siu-roundings 
and  ambitions  for  the  future,  and  unreliability  to  such  a  degree 
that  he  is  termed  "a  loafer  and  a  good-for-nothing."  The  condition 
of  a  large  percentage  of  those  patients  was  called  that  of  "post- 
traumatic neurosis"— a  functional  disturbance  resulting  from  the 
"shock"  of  the  injury,  "concussion"  of  the  brain,  etc.,  while  the 
condition  of  the  smaller  number  of  these  impaired  patients  was 
considered  as  being  due  to  a  gross  organic  injury  of  the  brain 
at  the  time  of  the  accident,  such  as  cerebral  contusions  and  lacera- 
tions associated  with  hemorrhage  of  varying  degree.  In  the 
absence  of  macroscoj^ic  lesions  to  be  observed  with  the  naked  eye, 
then  the  condition  was  believed  to  be  due  to  minute  and  possibly 
microscopic  changes,  not  onl>  in  the  cortical  nerve  cells  them- 
selves, but  also  in  their  interrelationship  and  associated  nerve 
tracts,  and  thus  an  irreparable  condition. 

With  this  post-traumatic  condition  in  mind,  in  1912,  1  attempted 
to  ascertain  the  status  of  those  patients  at  three  of  the  large  hospi- 
tals in  New  York  City,  who  had  had  a  "fracture  of  the  skull" 
during  the  preceding  decade  of  1900-1910.  The  mortality  of  the 
acute  condition  was  40  to  04  per  cent,  while  the  operative  mortality 
itself  was  87  per  cent;  this  latter  was  due  chiefly  to  the  type  of 
operation  performed,  usually  an  extensive  osteoplastic  flap  expo- 
sure, and  the  frequent  performance  of  the  operation  during  the 
initial  stage  of  extreme  shock  or  din-ing  the  terminal  stage  of 
medullary  edema.  I  nder  these  conditions,  Pearce  Bailey  was 
undoubtedly  correct  in  the  belief  then,  that  these  patients  "get 
along  just  as  well  without  as  with  operation."  Of  the  total  patients 
w4io  were  discharged  from  those  three  hospitals  as  "well,"  "cured" 
or  "improved,"  1  was  successful  in  locating  only  34  per  cent,  but 
of  this  number  ()7  per  cent  were  still  sufl'ering  from  the  efi'ects  of 
the  former  injury,  the  chief  complaints  being  headache,  early 
fatigue^  change  of  personality  and,  in  a  very  small  number,  con- 
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vulsive  seizures.  The  records  of  these  impaired  patients  were  very 
instructive,  in  that  their  hospital  residence  was  usually  lonjjer  than 
that  of  the  other  cranial  injury  cases  by  a  numlier  of  days  and 
e^■en  of  weeks,  while  frequent  notes  were  found  of  prolon<ied  stujjor 
and  even  of  unconsciousness,  of  severe  headache  and  of  retarded 
pulse  rate  — symptoms  and  signs  indicative  of  an  increased  intra- 
cranial pressure;  rarely  was  an  ophthalmoscopic  examination 
made  and  even  more  rarely  had  a  lumbar  puncture  been  ])erformed. 
In  examining  these  chronic  cases,  I  was  ^•ery  much  surprised  to 
find  in  a  large  number  of  them  the  definite  evidence  of  an  increase 
of  intracranial  pressure,  as  observed  with  the  o])hthalmoscope  and 
particularly  with  the  estimation  of  the  pressure  of  the  cerebr()s])inal 
fluid  at  lumbar  puncture.  Upon  9  of  these  selected  patients  the 
operation  of  subtemporal  decompression  and  drainage  was  per- 
formed, even  at  this  late  date  following  the  injury,  and  the  opera- 
tive findings  were  all  similar,  no  gross  cortical  lesions  ex})osed, 
but  a  "wet,"  swollen  edematous  brain  under  \arying  degrees  of 
increased  pressure;  along  the  supracortical  veins  in  the  sulci,  how- 
ever, was  a  cloudy  induration  of  new  tissue  formation  surrounding 
the  vessel  walls,  which  were  also  thickened.  IVIicroscopic  sections 
have  now  been  made  of  this  condition  occurring  in  similar  patients 
and  also  in  children  who  have  had  a  supracortical  hemorrhage  at 
the  time  of  birth;  this  tissue  formation  is  now  recognized  as  the 
organization  residue  of  connective  tissue  of  a  former  layer  of  supra- 
cortical blood,  which  had  collected  chiefly  in  the  sulci  about  these 
veins  and  thus  had  blocked  the  little  stomata  of  exit  of  the  cere- 
brospinal fluid  through  the  walls  of  these  vessels — the  main  channels 
of  excretion  of  the  cerebrospinal  fluid  into  the  blood  stream.  In 
this  manner,  a  mild  condition  of  external  hydrocephalus  had  been 
produced  by  this  partial  blockage  of  the  excretion  of  the  cerebro- 
spinal fluid. 

INIicroscopic  sections  of  the  cortical  cells  and  their  normal  arrange- 
ment have  only  rarely  disclosed  a  definite  change  of  structure, 
although  this  added  com])lication  cannot  be  excluded  in  any  case. 
It  is  the  pathologic  condition,  however,  about  the  supracortical  veins 
that  has  been  overlooked  in  the  past;  and  it  has  only  been  since 
we  have  learned  that  over  SO  per  cent  of  the  excretion  of  the  cere- 
brospinal fluid  occurs  through  the  supracortical  veins  lying  in  the 
sulci,  that  it  was  recognized  that  this  condition  of  new  tissue  forma- 
tion following  the  hemorrhage  was  the  main  lesion  in  causing  the 
edematous  brain,  due  to  the  partial  blockage  of  the  excretion  of 
the  cerebrospinal  fluid  with  the  resulting  varying  degrees  of  intra- 
cranial pressure.  Those  patients  making  excellent  recoveries  with 
the  expectant  palliative  treatment  alone,  and  over  50  per  cent  do, 
inidoubtedly  are  the  ones  in  whom  the  natiu*al  means  of  al>sorption 
have  been  sufficient  to  take  care  of  the  free  supracortical  blood, 
so  that  no  real  residue  or  new  tissue  formation  results,  since  practi' 
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cally  all  of  the  hemorrhage  has  l)een  absorbed.  I  have  had  the 
opportunity  to  demonstrate  the  confirmation  of  this  opinion  in 
3  patients  who  had  had  cranial  injuries  with  a  resulting  intracranial 
hemorrhage,  as  indicated  liy  the  bloody  cerebrospinal  fluid  at  lum- 
bar puncture,  which  was  not  sufficient,  however,  to  ])roduce  a 
marked  increase  of  the  intracranial  pressiu'e,  so  that  the  expectant 
palliative  treatment  alone  was  indicated  in  order  to  obtain  an 
excellent  recovery.  Later,  u])on  death  from  other  causes,  autopsy 
in  these  o  cases  disclosed  little,  if  any,  new  tissue  formation  about 
the  supracortical  veins  in  the  sulci,  the  hemorrhage  having  been 
entirely  absorbed.  The  brain  was  not  edematous,  there  being  no 
blockage  of  the  excretion  of  the  cerebrospinal  fluid. 

These  chronic  i)atients  having  had  an  intracranial  injury,  and  most 
])robal)ly  a  supracortical  hemorrhage,  with  or  without  a  fracture 
of  the  skull,  who  have  not  recovered  their  former  normality  and 
in  whom  headache,  early  fatigue,  change  of  i)ersonality  or  even 
convulsive  seizures  persist,  should  be  most  carefully  examined  from 
the  standpoint  of  the  presence  or  absence  of  an  increased  intra- 
cranial i)ressure,  as  found  in  the  fundi  with  the  ophthalmosco})e 
and,  more  accurately'  still,  by  the  spinal  mercurial  manometer  at 
lumbar  ])uncture.  If  no  increase  of  the  intracranial  pressure  is 
present,  then  the  treatment  can  be  only  of  the  expectant  palliative 
tyi)e  because  the  intracranial  damage  has  already  occurred,  whether 
due  to  a  primary  gross  or  to  a  minute  microscopic  lesion  of  the 
cortical  cells  or  to  a  prolonged  high  intracranial  pressure,  which 
has  gradually  become  lowered  as  a  result  of  the  atro])hy  of  the 
cerebral  cells  — a  permanent  impairment,  being  a  compensatory 
lowering  of  intracranial  pressure  at  the  expense  of  the  brain  itself. 
But  if  a  definite  increase  of  the  intracranial  pressure  persists  in 
spite  of  the  usual  medical  expectant  palliati\'e  treatment,  then  the 
patient  can  be  greatly  l)enefited  and  im])roved  by  means  of  an 
early  subtemporal  decompression  and  permanent  drainage  of  the 
blocked  cerebrospinal  fluid.  The  dura  should  naturally  be  opened 
widely  and  permitted  to  remain  open  and  not  resutured,  otherwise 
the  decompression  and  drainage  is  of  only  temporary  value.  P^xcel- 
lent  results  have  been  obtained  in  this  class  of  patients  and  the 
earlier  the  condition  of  increased  intracranial  pressure  can  be 
lowered  to  normal,  just  so  much  more  of  an  improvement  can  be 
expected  from  the  operation;  natiu'ally,  in  those  chronic  sclerotic 
patients,  greatly  deteriorated  during  a  period  of  years,  even  to  the 
degree  of  dementia,  little,  if  anything,  can  be  expected  at  this  late 
date. 

In  closing,  let  me  merely  mention  the  similar  chronic  condition 
occurring  in  chihlren  as  the  result  of  an  intracranial  hemorrhage 
at  the  time  of  birth,  most  frequently  in  difficult  labor,  with  or 
without  instruments.  They  are  usually  first  children,  and  unless 
convulsi\c  twitchings  occur  within  several  days  after  birth,  or  the 
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child  is  abnormally  excitable  or  stuporous,  the  condition  is  coni- 
nionly  overlooked  and  the  baby  may  be  considered  a  normal  child 
until  the  seventh  or  eighth  month,  and  even  later.  Then  it  is 
observed  that  the  child  is  not  holdins;  up  its  head,  and  later  does 
not  sit  up  or  attempt  to  stand  until  months  after  the  normal  time; 
con\'ulsive  twitchings  may  or  may  not  be  present;  speech  is  usually 
retarded, — in  fact,  the  entire  physical  and  mental  activities  are 
delayed  and  retarded  in  ^•arying  degree.  If  examinations  now 
show  a  marked  increase  of  the  intracranial  pressiu'e,  these  are  the 
selected  patients  who  can  be  greatly  benefited  by  subtemporal 
decompression  and  permanent  drainage  of  the  blocked  cerebro- 
spinal fluid,  even  at  the  late  date  of  several  >'ears  following  the 
injury,  just  as  in  the  chronic  brain  injuries  occurring  in  adults. 
However,  the  ideal  treatment  of  these  conditions  of  intracranial 
hemorrhage  is  at  the  time  of  the  acute  condition— within  the  first 
few  days  following  birth  in  the  baby,  and  within  a  period  of  hours 
following  the  injury  in  adults.  In  these  new-born  bal)ies,  if  repeated 
lumbar  punctures  Avith  removal  of  large  amounts  of  blood  cerebro- 
spinal fluid  do  not  suffice  to  lower  permanently  the  increased  intra- 
cranial pressure,  then  a  modified  subtemporal  decompression  and 
drainage  operation  is  immediately  indicated,  just  as  in  the  acute 
brain  injuries  of  adults  having  the  symptoms  and  signs  of  high 
intracranial  pressure.  Infants  surviving  a  birth  hemorrhage,  whose 
increased  intracranial  pressure  has  not  been  lowered  to  normal, 
cannot  develop  as  they  should,  either  mentally  or  physically;  as  a 
result  of  this  condition,  these  patients  are  eventually  added  to 
that  large  group  of  spastic  and  defective  children— the  bane  of 
the  pediatrist.  orthopedist  and  neurologist.  After  a  lapse  of 
years,  however,  the  selected  children  having  an  increased  intra- 
cranial ])ressure  can  be  only  improved  by  the  operati\'e  lowering 
of  the  pressure.  1  have  now  operated  upon  572  of  these  children 
out  of  oOOO  cases  personally  examined,  of  ages  varying  from  five 
hom-s  to  twenty-three  years,  and  I  may  state  that  the  lesion  is 
practically  the  same  as  occurs  in  adults  from  cranial  injuries  with 
a  supracortical  hemorrhage;  the  persistent  increase  of  intracranial 
pressure  is  due  to  the  partial  blockage  of  the  excretion  of  the  cere- 
brospinal fluid  by  the  connective-tissue  formation  resulting  from 
the  supracortical  hemorrhage  about  the  veins  in  the  sulci,  produc- 
ing the  characteristic  "wet,"  edematous  condition  of  the  brain. 

Conclusion.  It  is  only  in  those  patients  ha\  ing  a  definite  increase 
of  the  intracranial  pressure  that  any  impro\-ement  can  be  att'orded  by 
means  of  the  cranial  decompression  and  drainage.  Naturally,  if  min- 
ute sclerotic  changes  have  taken  place  in  the  cortical  cells  themsehes, 
then  an  irreparable  damage  has  occurred,  and  even  if  the  increased 
intracranial  pressure  is  lowered  to  normal  by  operation,  these 
advanced  patients  cannot  make  a  complete  recovery  of  function, 
although  the  relief  of  the  pressure  should  improve  their  condition. 
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It  is,  however,  in  those  early  ])atients  in  whom  tlie  increased  press- 
ure, resulting  from  a  partial  blockage  of  tlie  excretion  of  the  cerebro- 
spinal fluid,  is  the  main  pathologic  condition,  and  especially  in 
those  who  have  no  organic  cellular  changes,  that  the  operation  of 
subtemporal  decompression  and  permanent  drainage  affords  the 
greatest  ultimate  improvement  and,  in  the  more  fortunate  ones, 
even  an  apparent  recovery  of  function. 


THE  PROGNOSIS  IN  CANCER  OF  THE  BREAST.* 
By  Harry  C.  Saltzstein,  M.D. 

DETHOIT,    MICHIGAN. 

The  prognosis  in  cancer  of  the  breast  may  be  said  to  depend 
upon  four  factors:  (1)  The  surgical  removal;  (2)  the  variety  of 
the  cancer;  (3)  the  immunity  of  the  patient;  (4)  the  duration  of 
the  disease  before  operation.  This  jiaper  is  concerned  with  an 
e\'aluation  of  these  factors,  especially  what  variations  in  each  are 
possible  or  to  be  expected,  and  what  influence  there  will  then  be 
upon  the  prospect  of  cure. 

The  Surgical  Removal.  The  beginning  of  the  surgical  cure  of 
breast  cancer  can  be  said  to  date  from  18(37,  when  Moore  asserted 
that  cancer  was  a  purely  local  disease,  curable  by  local  eradication. 
From  LS70  to  1880  Danish,  German  and  Austrian  surgeons  were 
the  only  ones  to  grasp  this  principle,  and  they  alone  reported  cures, 
9  per  cent. 

From  1880  to  1894  various  isolated  surgical  principles  for  malig- 
nancy of  the  breast  were  formulated  \'olkinan  advised  removal 
of  the  axillary  glands;  Gerster  advised  wide  excision,  and  gentle- 
ness in  handling,  stating  that  pulling  on  retractors,  hooks,  and  so 
on,  forced  cancer  cells  into  the  lymphatics.  Heidenhain  traced 
lymphatic  spread  underneath  the  pectoralis  major  and  advised 
removal  of  this  muscle.  The  pectoralis  major  was  sometimes 
removed,  both  muscles  only  rarely,  the  axilla  only  partially  cleaned 
out,  and  the  operation  was  frequently  done  in  two  stages.  With 
these  procedures  various  operators  reported  20  to  25  per  cent  of 
cures,  but  some  with  wide  experience  stated  that  they  had  "seen 
cartloads  of  breasts  removed  without  a  single  cure." 

In  1894  Halsted  and  Willy  Meyer  described  the  present-day 
radical  removal  and  advocated  this  technic  in  all  cases:  the 
extirpation  of  the  entire  contents  of  the  axilla,  removal  of  both 
pectoral  muscles  and  the  breast  in  one  complete  block;  the  excision 

*  From  the  SurKit-al  Service  of  Dr.  Max  lialliii,  Harper  Hospital.  Dr.  (^arl 
Gaines  assisted  in  part  of  this  work. 
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of  all  suspected  tissues  with  the  widest  possible  margin,  in  one 
unentered  and  little  manii)ulated  mass.  Cures  juni])ed  to  40  to  45 
per  cent.  Since  this  milestone  in  technical  progress  there  ha\e  been 
only  slight  modifications  in  methods  (the  Rodman  incision,  the 
Jackson  flap,  Handley's  wide  excision  of  fascia),  and,  as  a  general 
statement,  the  limit  of  improvement  in  operative  technic  has  been 
said  to  have  been  readied.  This  is  reflected  in  the  fact  that 
Halsted's  and  Willy  IMeyer's  results  published  in  1904-5  are 
essentially  those  of  the  present  day,  40  to  45  per  cent  cures  is  still 
the  average  figure.  Radium  and  the  roentgen-ray  have  won  definite 
places  as  adjuncts  to  surgery.  In  some  series  they  have  increased 
the  percentage  of  cures  and  they  uniformly  inhibit  k)cal  metastases. 
How  much  more  cancer  we  will  cure  by  perfected  ray  and  radium 
methods  is  problematical;  certainly  there  will  be  some  increase,  but 
probably  there  will  be  no  radical  change. 

The  operation  then  has  been  quite  well  standardized,  and  as  a 
factor  in  prognosis  will  probably  not  be  found  to  vary  markedly 
in  the  future.  The  extensi^'e  cautery  excision  recently  described 
by  Percy^  may  prove  to  be  another  exception.  No  results  were 
published,  however,  and  the  procedure  has  not,  as  yet,  become 
generally  adopted. 

The  Variety  of  the  Cancer.  The  importance  of  the  variety  or 
type  of  the  cancer  when  determining  the  prognosis,  has  been 
emphasized  repeatedly.  (Halsted,^  Bloodgood,''  and  Ewing,^) 
"Scirrhous  cancer  represents  only  a  part  of  what  has  existed.  The 
struggle  against  cancer  cells,  resulting  in  fibrous  tissue  production, 
is  not  always  futile,  and  when  minute  foci  of  cancer  epithelium 
have  been  destroyed,  the  new  fibrous  tissue  may,  in  part,  be  absorbed 
also.  Thus  scirrhous  disease  may  be  active  and  metastases  take 
place  a  long  time  before  the  visible,  or  palpable  tumor  is  developed." 
(Halsted).-  Cases  such  as  these  may  show  only  neuritis,  para- 
plegia, then  paralysis,  in  spite  of  careful  examinations.  Finally 
a  small  scirrhus  of  the  breast  will  be  felt  and  the  roentgen  ray 
show  spinal  metastases. 

Medullary,  encephaloid,  or  simplex,  are  clinical  terms  designat- 
ing the  average  soft  cellular  tumor  with  very  little  stroma  and 
small  active  cell  nuclei.  There  is  rapid  progress,  early  skin  invasion, 
extensive  dissemination,  and  early  cachexia. 

Certain  rare  forms,  colloid  cancer,  for  example,  tend  toward 
encapsulation  and  may  grow  to  enormous  size  without  invading 
the  axilla.  Other  types,  as  acute  carcinosis,  cancer  cysts,  may 
be  rapidly  fatal,  occasionally  in  less  than  two  months. 

'   Surg.,  Gynec.  and  Obst.,  1921,  33,  417. 
-'  Tr.  Am.  Surg.  As.sn.,  19G7,  25,  Gl. 

'  DiagnosLs  and  Treatment  of  Borderline  Pathological  Lesions,  Ann.  Siirg.  lOlo, 
58,  p.  282. 

*  Neoplastic  Diseases,  Ed.  2,  1922. 
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Adt'iiocarciiioina  has  hvcu  credited  with  a  very  high  pereeiitai^e 
of  cures.  A  recent  study  by  Bhjodjiood''  raises  the  (luestion  of 
whether  many  of  these  cases  are  cancer  at  all.  Seventeen  cases 
diagnosed  adenocarcinoma  were  in  reality  benign  non-encapsul- 
ated adenomata,  and,  of  course,  if  added  to  total  cured  cases 
markedly  increased  the  percentage. 

The  Immunity  of  the  Patient.  As  the  lymphatics  are  invaded, 
especially  the  axillary  glands,  there  is  a  tendency  for  previously 
slowly  growing  tumors  to  approach  the  cell  t\'pe  of  the  rapidly 
growing  forms  with  correspondingly  increased  virulence. 

An  immune  mechanism  against  cancer  undoubtedly  exists  in  the 
lymphatic  elements  of  the  blood.  In  experimental  cancer  a  fail- 
ing cancer  graft  is  absorbed  by  mononuclear  cells,  and  a  lympho- 
cytosis, a  "lymphocytic  crisis,"  marks  the  triumph  of  the  body 
defence  and  the  death  of  the  graft.  If  the  lymphoid  tissue  is 
destroyed  by  roentgen-ray,  the  animal's  susceptibility  to  cancer 
is  increased.  If  the  lymphoid  tissue,  instead  of  being  destroyed,  is 
stimulated  by  a  smaller  roentgen-ray  exposure,  the  immunity  of 
the  animal  is  markedly  increased.     (Murphy  and  Norton.*'") 

Similarly  J.  W.  Vaughan^  states  that  early  malignancy  shows 
an  increase  in  the  large  mononuclear  blood  cells.  When  these 
cells  decrease,  and  the  polynuclear  elements  increase,  the  tumor 
is  growing  rapidly.  Then,  and  only  then  will  metastases  take  place. 
He  has  used  this  differential  blood  count  as  an  index  of  operability. 
However,  the  disturbance  causing  polymorphonuclear  leukocytosis 
can  be  brought  about  by  so  many  other  factors  than  the  spreading 
of  cancer,  that  it  is  difficult  to  gauge  operability  from  relative 
leucocyte  percentages. 

McCarty**  has  shown  in  his  studies  that  the  prognosis  in  cancer 
of  the  breast  is  dependent  on  factors  aralogous  to  the  variety  of  the 
tumor  and  immunity  of  the  patient.  The  more  closely  the  tumor 
type  resembles  the  embryonic  cell,  the  more  virulent  is  the  growth. 
Vice  versa,  if  the  cell  shows  marked  differentiation  from  the  primi- 
tive, the  growth  is  much  more  benign.  Breast  cancers  showing 
cellular  differentiation  had  57  per  cent  greater  postoperative 
length  of  life  than  the  normal  average  of  the  group  studied.  He 
also  measured  the  prognostic  value  of  the  defense  pictures  seen 
about  the  tumor,  lymphocytic  reaction,  fibrosis,  and  hyalinization. 
Patients  showing  all  of  these  reactions  had  ;^7  per  cent  greater 
expectancy  than  the  normal  a\erage,  and  42  per  cent  greater 
expectancy  than  if  none  of  these  factors  were  present. 

What  relative  importance  the  patient's  immunity  is  in  deter- 
mining the  ultimate  outlook,  as  contrasted  with  the  type  or  variety 

f'  Arch.  Sill-!;.,  lUL'l,  3,  .')27. 

'■  Sfience,  1915,  42,  842. 

■  Jour.  Am.  Mod.  Assn.,  1917,  49,  19.J2. 

8  Ann.  Surg.,  1922,  75,  01. 
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of  the  tumor,  is  problematical.  If  the  cell  type  changes  as  the 
tumor  progresses,  is  this  simply  an  index  of  lowered  resistance, 
or  is  the  cell  metamorphosis  primary?  Does  a  cancer  begin  as 
a  scirrhus  rather  than  a  medullary  form  })ecause  one  patient  has 
a  greater  innnunity,  with  more  tendency  to  fibrous  tissue  form- 
ation, or  does  the  type  of  growth  determine  the  tissue  reaction? 
It  is  apparently  the  same  enigma  met  with  in  infection  and  resist- 
ance, the  pneumococcus  strain  against  the  body  defence. 

Practically,  however,  these  considerations  are  important  as 
follows:  a  rapidly  growing  type,  unless  treated  almost  as  an 
emergency  disease,  and  with  extensive  radical  removal,  is  hopeless 
(Fig.  1).  Secondary  operations  are  of  no  avail.  The  patient 
lives  longer  without  them.     Another  type  may  be  cured  by  incom- 


FiG.  1. — C'arse  I.  Adxanct'd  medullarx-  carciiioiiia.  Appearance  five  mouths 
after  radical  amputation  of  left  breast.  Operation  was  performed  five  months  after 
tumor  was  noted.  Axillary  glands  were  Ijadly  infected  at  that  time.  Three  months 
after  operation  metastases  appeared  in  left  side  of  neck  and  in  the  region  of  the  scar. 
Soon  there  was  edema  of  the  arm,  numerous  skin  metastases,  and  symptoms  of 
abdominal  metastases  with  death  six  months  after  operation.  To  offer  any  prospect 
of  cure  such  a  case  must  almost  be  considered  as  an  emergency  disease. 


plete  removal.  Metastases  may  be  resected,  sometimes  repeatedly 
and  with  good  result.  (Fig.  2  — an  extensive  local  metastasis  was 
removed  by  a  cancer  fakir  by  means  of  arsenic  paste).  Willy 
Meyer  has  stated  that  statistics  of  cures  in  cancer  of  the  breast  are 
worthless  as  regards  the  prognoses  in  an  individual  case,  because 
the  cure  depends  so  much  on  the  virulence  of  the  tumor. 

The  Duration  of  the  Disease  before  Operation.  Cancer  radiates 
in  a  sphere;  on  the  surface,  growth  is  expressed  in  square  dimensions, 
not  as  linear  increase.  Consequently,  doubling  the  time  increases 
the  risk  of  recurrence  not  twice  but  two  to  the  square  dimension 
or  four  times.  (E.  Wyllis  Andrews".)  If  a  tumor  has  grown  to  a 
certain  size  in  two  months,  after  two  more  months  have  elapsed, 

9  Ann.  Surg.,  1905,  42,  903. 
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the  probability  of  a  cure  is  not  one-half,  but  one-fourth.  When  the 
axilla  is  free  from  disease,  the  prognosis  is  generally  stated  to  be 
about  cSO  per  cent  cures  (Crile  SO  per  cent;  Johns  Hopkins  85  per 
cent).  ^Yhen  the  axilla  is  involved,  the  prognosis  for  cure  ranges 
from  25  per  cent  (Halsted,  Rodman)  to  12  to  14  per  cent  (Massa- 
chusetts General  and  Crile)  and  in  some  cases  as  low  as  4  per  cent. 


Fig.  '2.  <.';isr  II.  Kx1l•ll^ioll  locally  mil\-.  Picpcatcd  removal  indicateil.  .April, 
1919,  radical  removal  of  right  breast.  A  lump  2  cm.  in  diameter  in  the  outer  upper 
quadrant,  had  been  present  four  months.  Three  months  after  operation  a  tumor  was 
noted  in  the  neighborhood  of  the  right  second  and  third  ribs  anteriorly.  May,  1920 
there  was  a  two-fist  size  local  recurrence,  attached  to  the  clavicle  and  thorax,  and 
firmly  fixed  in  Mohrenheim's  fossa.  Three  surgeons  independently  pronounced  it 
inoperable.  Not  satisSed,  the  patient  consulted  a  cancer  quack  (.June,  1920),  who 
made  daily  applications  of  arsenic  paste,  each  day  clipping  off  the  dead  eschar  before 
reapplying  the  caustic.  After  five  months  of  this  treatment,  the  anterior  thoracic 
wall,  tiie  right  clavicle  and  apparently  the  growth  vere  destroyed.  In  October,  1920, 
there  was  sudden  profuse  hemorrhage  from  the  axillary  vessels,  which  stopped  spon- 
taneously in  thirty  minutes.  One  week  later  the  forearm  was  gangrenous  and  had  to 
be  amputated  above  the  elbow.  November,  1920  the  necrotic  remnants  of  the  right 
clavicle,  right  second  and  third  ribs  were  removed,  and  skin  grafts  placed  directly 
over  the  lung  tissue.  There  was  no  evidence  of  recurrence.  April,  1921,  a  local 
recurrence  was  excised  from  the  region  of  the  fourth  costochondral  junction.  This 
was  followed  by  a  severe  attack  of  erysipelas.  July,  1921,  a  similar  local  recurrence 
was  excised,  roentgen-ray  still  showing  the  thorax  clear  of  metastases.  (The  photo- 
graph was  taken  the  day  before  the  operation).  Thus,  two  and  a  half  years  after  its 
initial  appearance,  a  carcinoma  showed  no  thoracic  involvement  in  spite  of  con- 
tinuous local  growth.     Repeated  removal  was  certainly  indicated. 

Of  the  cases  coming  to  Harper  Hospital  from  1914  to  1920,  SO  per 
cent  already  had  metastases  in  the  axilla:  in  only  20  per  cent  was 
the  axilla  clinically  free.  That  is,  when  adequate  treatment  was 
first  instituted,  four-fifths  of  the  i)atients  had  three  in  four  chances 
of  succumbing;  one-fifth  had  three  in  four  chances  of  cure. 

What  is  early?  This  ({uestion  perplexed  no  less  a  student 
of  cancer  than  the  late  J.  B.  Murphy.     The  small  circumscribed 
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carcinoma,  or  the  microscopic  cancer  metamorphosis  may  have 
100  per  cent  chance  of  cure,  and  may  even  have  tliat  ])r()_i>n()sis 
with  incomplete  removal;  the  fully  developed  carcinoma  may 
within  the  space  of  a  very  few  weeks  become  hopeless.  If  one 
accepts  Ilandley's  view  that  cancer  spreads  alon^  the  fascial 
lymphatics  as  a  gigantic  ringworm,  far  in  advance  of  any  demon- 
strable deposits,  how  early  must  surgical  intervention  take  ])lace 
to  regularly  establish  a  cure? 

We  may  never  have  an  answer  to  this  question,  chiefly  because 
different  cancers  progress  with  different  degrees  of  rapidity  depend- 
ing on  the  patient's  immunity  and  the  type  of  the  tumor.  One  is 
encapsulated  for  months  and  then  suddenly  bursts  forth  into  a 
very  malignant  tumor;  a  scirrhus  may  grow  very  slowly,  but  the 
defence  of  the  organism  may  hold  the  primary  as  well  as  multiple 
secondary  growths  in  check  for  months  or  years.  There  have  been 
well  authenticated  cases  of  spontaneous  disappearance.  On  the 
other  hand  patients  with  certain  virulent  celhdar  growths  (so- 
called  acute  carcinosis)  mav  be  doomed  almost  from  the  start. 
(Fig.  1.)  _  \ 

The  axillary  glands  are  uniformh'  involved  within  twelve  months, 
and  then  the  prognosis  is  2o  ])er  cent  to  12  per  cent  cures,  as  above 
stated,  whereas  a  few  months  before  the  same  case  had  SO  per 
cent  chance  of  cure. 

If  we  cannot  exactly  define  early,  we  can  continue  exhorting 
earlier  diagnosis  and  operation.  The  probability  is  that  cancer 
must  in  a  certain  percentage  of  cases  be  treated  as  an  emergency 
disease  if  the  surgical  intervention  is  to  take  place  soon  enough  to 
allow  of  radical  removal  beyond  the  involved  area. 

Women  are  surely  coming  sooner  for  operation  than  formerly, 
and  this  decrease  in  the  time  factor  is  a  most  hopeful  and  promising 
sign.  Where  increasing  percentages  of  cures  ha^e  l)een  reported 
in  recent  series,  the  increase  has  often  been  ascribed  to  the  inclusion 
of  a  greater  number  of  early  cases  rather  than  to  improvements 
in  technic.  Bloodgood 's^"  data  show  the  following  interesting 
facts:  At  Johns  Hopkins,  from  1890  to  1915,  the  proportion  of 
benign  lesions  of  the  breast  has  risen  from  32  to  59  per  cent  of  the 
total  number  of  breast  tumors  coming  to  operation.  The  per- 
centages of  borderline  cases,  where  the  surgeon  is  in  doubt  regarding 
the  gross  nature  of  the  lesion  has  risen;  whereas  formerly  there 
was  10  per  cent  error  in  these  cases,  now  the  error  is  15  per  cent. 
Fully  developed  carcinoma  of  the  breast  has  decreased  from  90 
per  cent  of  the  total  in  1890  to  78  per  cent  in  1913. 

The  following  table  compiled  from  admissions  to  Harper  Hospital 
during  the  years  1914  to  1920,  likewise  shows  a  slow  but  significant 
steady  decrease  in  the  time  factor. 

'"  Jour.  Am.  Med.  Assn.,  191G.  66,  .552. 
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AVERAGE  DURATION  OF  TUMOR  BEFORE  OPERATION.  (I'ATIENT's 
STATEMENT.) 

1914 10.5  months 

1915 13.4  months 

1916 17      months 

1917 15      months 

1918 14      months 

1919 13      months 

1920 10      months 

Of  the  factors  upon  which  the  prognosis  of  a  given  case  of  car- 
cinoma of  the  breast  depends  (the  surgical  removal,  the  immunity 
of  the  patient,  the  variety  of  the  tumor,  and  the  duration  of  the 
disease  before  operation),  the  last,  the  duration  of  the  disease 
before  operation,  is  the  only  one  capable  of  any  wide  variation  at 
our  hands. 

The  ever  widening  realization  of  this  fact,  the  popular  spread 
of  Bloodgood's  doctrine  that  "the  cure  of  cancer  is  its  early  recog- 
nition," will  do  more  to  change  the  percentage  columns  of  cancer 
statistics  than  anything  known  to  medicine  today. 

Conclusions.  1.  Radically  different  methods  of  surgical  removal 
of  breast  cancers  are  not  to  be  expected.  Improved  operative 
proceedures  will  play  little  role  in  increasing  the  percentage  of 
cures.  2.  The  clinical  variety  of  the  tumor,  or  the  variety  divided 
by  the  patient's  immunity,  is  of  profound  importance  in  deter- 
mining the  i)rognosis.  3.  Operations  upon  recurrent  carcinoma 
of  the  breast  are  distinctly  indicated  in  certain  cases,  when  the 
type  is  favorable.  If  the  type  is  not  favorable,  operation  hastens 
death.  4.  Eighty  ])er  cent  oi  admissions  to  Harper  Hospital 
already  had  axillary  involvement.  When  the  axilla  is  involved 
the  prognosis  is  4  to  25  per  cent  cure;  uninvolved  the  prognosis  is 
80  per  cent  cure.  5.  There  is  substantial  evidence  that  in  breast 
cancer  women  are  seeking  advice  and  operation  earlier  than  formerly, 
but  in  this  matter  it  may  be  said  that  the  surface  only  has  been 
scratched.  G.  Since  the  time  factor  is  capable  of  such  wide  variation 
at  our  hands  and  is  capable  of  such  influence  upon  the  ultimate  prog- 
nosis, our  best  efforts  should  })e  directed  toward  reducing  the  inter- 
val between  appearance  and  eradication,  toward  transposing  "80 
per  cent  with  axillary  involvement"  to  "80  per  cent  clinically 
benign."  This  will  be  realized  only  when  popular  information  is 
so  widespread  that  every  woman  regards  a  lump  in  her  breast 
with  dread  suspicion  as  soon  as,  and  not  six  months  after,  she 
first  perceived  it. 
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MAGNESIUM  SULPHATE  AS  A  SEDATIVE. 
By  Paul  (t.  Weston,  M.D. 

AND 

^L  Q.  Howard,  "Sl.D. 

WARREN',    PENNA. 

In  a  series  of  papers  in  the  American  Journal  of  PhysioJogy 
beginning'  in  1004,  ^leltzer  and  Auer  reported  the  action  of  mag- 
nesinm  suli)hate  when  injected  subcutaneonsly  or  intravenously. 
They  foiuid  that  the  "primary  effect  of  magnesium  upon  the  nerve 
cells  is  that  of  paralysis  without  any  preceding  excitation.  The 
effect  seemed  to  be  exclusively  of  an  inhibitory  character."  They 
also  noted  that  calcium  antagonizes  the  abnormal  activity  of  its 
three  inorganic  associates  in  the  animal  body,  sodium,  potassium 
and  magnesium,  be  the  activity  an  over-inhibition  or  an  over- 
excitation. In  one  of  their  experiments  a  rabbit  was  given  sufficient 
magnesium  sulphate  solution  to  cause  complete  muscular  paralysis. 
The  intravenous  injection  of  a  very  small  amount  of  calcium 
chloride  caused  this  paralysis  to  disappear  at  once.  Based  on  the 
fatal  dose  for  rabbit,  the  fatal  dose  for  a  man  weighing  75  kg. 
(165  lbs.)  would  be  approximately  120  gm.  (4  ounces)  given  hypo- 
dermically. 

It  occurred  to  us  that  since  magnesium  sul])hate  has  such  a 
paralyzing  action  on  the  nerve  cell,  it  should  be  of  use  as  a  sedative 
in  excited  states,  inasmuch  as  the  toxic  dose  is  very  high  and  the 
antidote  prompt  in  its  action.  We  have  therefore  been  using  the 
salt  as  a  sedative  for  a  little  over  two  years  and  our  results  are  here 
recorded. 

Preparation  of  the  Salt.  The  crude  magnesium  sulphate  of  the 
apothecary  shops  is  recrystallized  three  times  and  a  perfectly 
pure  product  obtained.  It  was  found  that  C.  P.,  U.  S.  P.  and 
"reagent"  magnesium  sulphate  were  quite  impure  and  none  would 
give  a  clear,  colorless  solution.  It  cannot  be  stated  whether  these 
impurities  are  toxic  or  not,  for  only  pure  salt  was  used  in  our  cases. 

A  50  per  cent  solution  of  the  salt  with  its  water  of  crystallization 
was  made  in  distilled  water  and  sterilized  in  the  autoclave.  The 
solution  was  dispensed  in  50  or  100  cc  bottles  closed  with  a  rublier 
stopper  having  a  thin  rubber  diaphragm  in  its  center,  such  a  stop})er 
as  is  used  in  bacterin  bottles. 

The  usual  dose  was  2  cc  of  the  50  })er  cent  solution.  It  was 
injected  subcutaneonsly  or  intramuscularly,  the  usual  aseptic 
technic  l)eing  employed.  Xo  local  pain  and  no  sloughing  followed 
the  injections.  The  dose  was  repeated  at  half-hour  intervals 
when  necessary.  At  first  a  25  per  cent  solution  of  the  salt  was 
used  and  the  results  with  mildly  excited  patients  were  very  satis- 
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factory;  but  it  was  so  often  necessary  to  repeat  this  dose  for  more 
excited  patients  that  we  changed  to  a  50  per  cent  sokition  and 
have  used  this  strength  reguharly. 

For  convenience  we  have  placed  the  patients  in  the  following 
arbitrary  groups: 

Group  1.  Patients  who  remained  in  bed  talking  quietly  to 
themselves  in  response  to  hallucinations.  They  did  not  awaken 
or  annoy  other  patients  in  the  same  ward  and  did  not  sleep. 

Group  2.  Patients  who  remained  in  bed  talking  loudly  and 
frequently  shouting  or  screaming.  They  annoyed  the  other 
patients  and  awakened  the  sleeping  ones. 

Group  3.  Patients  who  persisted  in  getting  out  of  hed  and 
annoying  other  patients  who  were  sleeping.  They  were  excited, 
w^alked  up  and  down  the  floor  and  shouted.  They  could  not  be 
persuaded  to  remain  in  bed. 

Group  4.  Patients  who  showed  the  same  general  reaction  as 
those  of  Group  3  but  were  more  excited  and  noisy. 

Effects  of  Magnesium  Sulphate.  Group  1.  Nine  patients;  all 
responded  readily  and  slept  from  five  to  seven  hours. 

Group  2.  Twelve  patients;  11  responded  readily;  1  patient 
showed  no  effect  after  the  injection  of  three  doses. 

Group  3.  One  hundred  and  fifty-eight  patients;  12S  of  these 
responded  to  one  tlose  of  2  cc  and  10  after  two  doses.  Twenty 
patients,  12.6  per  cent,  failed  to  respond  to  three  or  more  doses. 

Group  4.  Twenty-four  patients;  20  of  these  responded  after  one 
dose  and  2  after  two  doses.  Two  patients  were  unaffected  by 
three  or  more  doses. 

Most  of  the  patients  went  to  sleep  in  from  fifteen  to  thirty  minutes 
after  the  salt  had  been  injected.  A  small  number  did  not  sleep 
but  remained  quietly  in  bed.  One  of  these  was  an  old  morphin 
addict.  She  was  well  aware  that  she  had  been  given  some  drug 
that  she  had  never  had  before  but  a  good  description  of  her  sub- 
jective sensations  was  not  obtainable.  Many  of  the  patients 
required  a  sedative  each  night  for  varying  periods  of  time.  Of 
those  who  reacted  to  the  salt  the  first  time  it  was  injected,  all  but 
one  reacted  to  subsequent  injections.  This  one  received  an  injection 
of  2  cc  on  each  of  two  succeeding  nights  and  slept  six  hours  each 
time.  Six  months  later  wdien  she  had  a  second  attack  of  excite- 
ment, the  salt  had  no  effect  whatever.  Within  two  and  a  half 
hours  she  was  given  15  cc  of  the  solution,  representing  Ti  gm.  of 
the  salt  but  no  effect  w^as  observed.  The  excitement  of  the  second 
attack  was  apparently  of  the  same  degree  as  the  first.  In  two 
other  instances  15  cc  of  the  solution  were  injected  during  two  and 
a  half  hours  with  no  apparent  effect. 

Tlic  pulse  rate  was  determined  l)efore  and  every  half  hour  after 
the  injection  for  a  period  of  three  hours.  In  no  case  in  wdiich  the 
j)iilse  rate  before  the  injection  was  not  over  72  was  there  a  dirai- 
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nation  of  more  than  5  beats  per  minute.  In  those  cases  in  which 
the  pulse  rate  was  over  SO,  the  decrease  was  more  marked,  8  to 
12  beats,  but  the  decrease  was  only  that  which  occurs  physio- 
logically when  a  person  is  asleep  or  resting  quietly  in  bed.  In 
short,  there  was  no  change  in  pulse  rate  due  to  the  magnesium. 
IMeltzer  and  Auer  emphasized  this  point  in  their  papers.  The 
duration  of  the  sedative  action  was  from  five  to  ten  hours. 

We  have  used  the  salt  in  a  number  of  persons,  not  insane,  who 
were  suffering  from  severe  pain.  The  results  were  very  gratifying. 
The  anesthetic  effect  was  quite  marked  and  in  2  cases  the  pain 
was  so  severe  and  protracted  that  the  continuous  use  of  morphin 
would  almost  surely  have  led  to  the  formation  of  a  habit.  In 
both  these  cases  salicylates  and  morphin  had  previously  been  used. 

After  we  had  l^een  using  magnesium  sulphate  for  some  time, 
the  paper  of  Gwathmey^  appeared  in  which  he  recommended  giving 
morphin  in  a  25  per  cent  solution  of  magnesium  sulphate  to  prolong 
the  action  of  the  morphin.  We  had  found  that  in  cases  not  quieted 
by  6  to  10  cc  of  50  per  cent  magnesium  sulphate  solution,  morphin 
also  was  of  no  value  except  in  heroic  doses,  and  that  when  the 
magnesium  sulphate  alone  failed  to  give  relief,  it  was  of  no  effect 
when  used  in  combination  with  I  gr.  of  morphin. 

Summary.  Pure,  recrystallized  magnesium  sulphate  with  its 
water  of  crystallization  was  made  into  a  50  per  cent  solution  with 
distilled  water  and  sterilized.  The  solution  was  injected  sub- 
cutaneously  and  intramuscularly  more  than  a  thousand  times. 
No  local  pain  or  sloughing  occurred  when  proper  aseptic  technic 
was  used.  In  82.7  per  cent  of  the  cases  the  sedati^'e  action  was 
prompt,  the  patient  becoming  quiet  after  fifteen  or  thirty  minutes 
and  sleeping  from  five  to  seven  hours.  In  a  few  instances  the 
patient  became  quiet  but  did  not  sleep.  The  effect  persisted  for 
from  five  to  ten  hours.  The  salt  was  found  to  be  a  very  excellent 
substitute  for  morphin  and  hyoscin  in  many  cases.  It  was  found 
necessary  to  repeat  the  dose  of  2  cc  in  6  per  cent  of  the  cases  before 
sedation  was  obtained.  In  11  per  cent  of  the  cases  no  effect  at 
all  w^as  noticed  after  the  injection  of  three  or  more  doses.  The 
salt  is  quite  harmless  in  the  dose  necessary  to  produce  sedative 
effect  and  can  be  given  liberally  when  necessary.  No  opportunity 
has  presented  itself  for  using  the  salt  in  preoperative  or  postopera- 
tive cases  or  in  acute  thyrotoxicosis. 

1  Jour.  Am.  Med.  Assn..  1921,  76,  22. 
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NEPHRITIS:    AUTOPSIED  CASES  AND  RECENT  VIEWS. 
By  Rolfe  Floyd,  M.L)., 

NEW    YORK. 

The  FreiK'li  school  believe  in  a  dissociation  of  function  in  renal 
diseases— difficulty  in  eliminating  salt  in  one  type;  difficulty  in 
eliminating  nitrogenous  waste  in  another.  While  this  dissociation 
is  probably  frequent  in  early  stages,  the  cases  as  we  meet  them  in 
the  hospital  wards  usually  show  a  failure  of  both  salt  and  urea 
elimination;  that  is,  they  have  retention  both  of  salt  and  nitrogen. 

That  fatal  azotemia  may  occur  in  pure  type  is  shown  by  the 
following  case  which  died  on  my  service  at  Roosevelt  Hospital  and 
on  which  I  performed  the  autopsy. 

Case  I.  —  Fnfal  Azotemia.  Woman,  aged  thirty-six  years.  General 
health  said  to  have  been  good;  no  renal  symptoms.  ^Miscarried  at 
six  weeks,  on  July  lo,  1921.  Curetted  at  Roosevelt  Hospital  on 
July  Ki.  After  operation  she  became  jaundiced  and  vomited;  the 
jaundice  cleared  l)ut  the  vomiting  persisted  until,  on  July  21,  she 
was  transferred  to  the  medical  service.  She  was  much  prostrated. 
Her  heart,  lungs  and  abdomen  were  normal.  Her  tongue  was  dry; 
reflexes  normal;  no  edema.  Blood-pressure:  118  systolic,  80  dias- 
tolic. Hemoglobin,  70  per  cent;  red  cells,  4,920,000;  white  cells, 
which  had  l)een  44,000  with  94  per  cent  polynuclears  on  July  16, 
had  fallen  to  8400  with  08  per  cent  polynuclears  on  July  21,  but 
later  rose  to  21,400  with  87  per  cent  polynuclears  on  July  29. 
A  spinal  puncture  resulted  in  a  dry  tap. 

Five  examinations  of  her  urine  were  made  on  the  gynecological 
service.  The  specific  gravity  varied  between  101,5  and  1025;  a 
trace  of  all)umin  was  always  present,  but  no  casts.  One  exami- 
nation after  her  transfer  to  my  service  showed  specific  gra\'ity 
1020;  no  albumin  or  sugar;  no  casts. 

She  was  i>ut  on  a  ]\Iurphy  drip  and  teas})oon  doses  of  milk  by 
mouth.  The  vomiting  diminished;  the  rectum,  however,  became 
intolerant  and  the  drip  was  discontinued. 

An  acute  antl  painful  parotitis  developed  the  day  after  the  transfer 
and  lasted  a  week,  interfering  with  taking  fluid  or  food  by  mouth 
and  retarding  her  ])rogress. 

An  intense  general  erythematous  eruption,  sinuilating  that  of 
severe  measles,  appeared  on  July  27,  just  as  the  parotitis  was  sub- 
siding. This  faded  in  three  days.  By  this  time  she  was  taking  and 
retaining  a  fair  amoinit  of  fluid  and  some  nourishment  by  mouth. 

Her  blood  chemistry  was  rejjorted  on  July  ."iO  to  be  nonprotein 
nitrogen  ooil,  urea  nitrogen  29)),  creatinin  12,  uric  acid  14..'),  sugar  18. 
All  these  figures  and  those  apjjearing  later  in  this  i)apcr  indicate 
niilligrams  in  100  cc  of  blood  s(Tuin, 
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Oil  .luly  ;il,  she  hi'cainc  stuporous  aiui  sank  into  coma.  On 
x\uj;ust  ■_*,  she  dit'd. 

Autopsy.  Tlu'  autopsy  was  done  ciiilit  hours  after  death  and 
included  examination  of  the  brain. 

The  heart  was  not  eidaroed,  weii;hiiit;'  -VM)  j;ni.;  its  valves  and 
wall  were  normal. 

There  was  no  significant  lesion  anywhere  except  in  the  kidneys. 

The  kidneys  were  sli,u;htly  large,  weighing  330  gm.  Their  surfaees 
were  smooth,  caj)sules  free,  their  color  decidedly  lighter  than  normal. 
Cortex  of  normal  thickness  but  with  obscure  markings. 


Fig.  1.  —  Kidney  in  pure  azotemia.     The  dark  bodies  in  sonic  of  the  tubes  are  blood 
casts.      X  1.33  and  reduced. 

Under  the  microscope  there  is  a  decided  and  general  increase  of 
the  connective  tissue  in  the  cortex.  There  is  a  marked  swelling 
of  the  tubular  epithelium.  The  lumina  of  the  tubes,  which  are 
narrowed  })y  this  swelling,  contain  red  cells  and  some  hyaline  and 
blood  casts.  The  glomeruli  show  much  less  pathological  change  than 
the  tubes  and  stroma.  Many  of  them  are  normal,  but  many  others 
show  a  definite  increase  of  tuft  cells,  ol)scuring  the  outline  of  indi- 
vidual loops.  There  are  a  few  round-cell  foci  at  the  junction  of 
cortex  and  medulla.     There  is  no  sclerosis  of  the  arteries  (Fig.  1). 

Comment.  Volhard  and  Fahr^  consider  hypertension  an  "obliga- 
tory "  result  of  nitrogenous  retention  except  in  advanced  tuberculosis 
or  pronounced  alcoholism.     Tension  they  sa>'  may  fail  with  failure  of 


'   Die  Bri'i;htsche  Xierenkrnnkheit,  Mnniihein),   1914. 
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heart  power,  but  then  a  cardiac  h.ypertrophy  will  be  found  at 
autopsy.  This  case  is  entirely  at  variance  with  their  view  and  they 
e^^dently  had  not  seen  one  like  it  when  they  wrote  (1914). 

On  the  other  hand  the  case  demonstrates  the  correctness  of  the 
view  held  by  Widal  and  Anibard-  that  in  disease  one  of  the  renal 
functions  may  fail  without  the  others. 

So  far  as  my  own  experience  goes  the  case  is  unique.  The 
sudden  development  of  uremia  in  this  wtmian  without  premonitory 
renal  symptoms  was  probably  due  to  the  low  urinary  volume 
incident  to  reduced  fluid  intake.  Normal  kidneys  can  concentrate 
the  urine  to  the  point  where  about  500  cc  a  day  can  carry  ofT  the 
urea  that  must  be  excreted  during  the  24-hour  period  in  order  to 
prevent  retention.  Damaged  kidneys  cannot  concentrate  urea 
so  much  and,  depending  on  how  weak  this  power,  1000  cc,  1500  cc, 
even  more  will  be  the  smallest  urinary  volume  that  can  prevent 
urea  retention.  This  woman  probably  did  not  pass  over  600  cc, 
and  a  resulting  residue  of  urea  retained  each  day  in  her  blood  thus 
rapidly  raised  the  total.  Ambard  has  especially  insisted  on  this 
cause  of  retention. 

Had  I  adequately  realized  this  danger  I  might  have  obviated 
it  by  introducing  fluid  beneath  her  skin  or  in  her  veins.  If,  how- 
ever, the  kidneys  had  reached  the  point  where  they  were  incapable 
of  excreting  enough  urea  to  keep  the  blood  concentration  below 
the  fatal  point,  no  matter  what  the  urinary  volume,  no  such  plan 
of  treatment  would  have  been  efi^ective. 

Nephrosis  as  a  disease  entity  is  especially  insisted  on  by  Volhard 
and  Fahr,  who  define  it  as  follows : 

We  have  found  with  the  sr.me  "parenchymatous  picture"  two 
types,  one  with  increased  blood-pressure  and  one  without,  and  this 
distinction  has  been  found  to  correspond  to  an  anatomical  difference. 
In  the  gross,  "  large  white  kidneys  "  are  found  both  without  and  wdth 
increased  blood-pressure,  and  this  has  led  to  the  false  conclusion 
that  large  white  kidneys  were  all  the  same  lesion,  and  the  blood 
pressure  an  unessential  complication.  When  the  blood-pressure 
fails,  so  do  the  evidences  of  inflammation,  viz.,  hyperemia,  stasis, 
exudation  and  proliferation.  In  this  group  degeneration  of  the 
epithelium  is  the  essential  change,  the  stroma  and  bloodvessel 
changes  sinking  far  intt)  the  background,  though  when  fully 
established,  they  do  show  leukocyte  infiltration  as  well  as  stroma 
increase.  Unquestionably  these  inflammator,>'  changes,  because 
of  their  meagreness  and  their  absence  in  fresh  cases,  are  to  be 
regarded  as  secondary  and  stimulated,  as  Weigert  interprets  them, 
by  the  products  of  cell  degeneration  and  as  a  replacement  fibrosis 
that  finall,>'  reaches  a  large  dift'use  development  and  may  lead  to 
contraction. 

If  now  we  turn  to  inflammation  and  its  primary  vascular  changes 

*  Physiologie  iionnale  ot  pathologiciuc  des  reins,  Paris.  1920. 
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it  is  evident  that  these  must  be  present  in  and  characterize  any 
true  nephritis.  The  degeneration  cases  in  which  intlanunatory 
changes  fail  can  then  be  called  nephrosis  in  contradistinction  to 
the  inflammatory  ones. 

The  evidences  of  nephritis  are  increased  blood-pressure  and  blood 
in  the  urine,  and,  under  the  microscope,  an  inflammation  of  the 
glomeruli  as  well  as  extensive  epithelial  degeneration,  which  is 
common  to  both  types  of  large  white  kidney  and  on  which  exten- 
sive dropsy  chiefly  depends. 

The  waxy  kidney  has  been  described  as  a  separate  type  of  disease, 
but  it  has  been  noted  how  often  it  gives  the  clinical  picture  of 
nephrosis  without  cardiac  hypertrophy,  retinitis  or  uremia.  We 
do  not  believe  that  a  typical  amyloid  kidney  can  be  dift'erentiated 
from  nephrosis  without  amyloid.  We  therefore  regard  it  as  an 
unessential  complication  of  nephrosis  and  regard  both  epithelial 
and  vascular  changes  as  due  to  the  same  cause.  The  same  con- 
clusion holds  for  the  contracted  nephrotic  kidney  with  and  with- 
out amyloid.  Amyloid  changes  in  no  way  alter  the  symptoms. 
For  these  reasons  the  amyloid  kidney  as  a  separate  entity  is  omitted 
from  the  classification."^ 

I  have  always  questioned  the  validity  of  this  conception  of 
Volhard  and  Fahr,  and  have  expressed  my  doubts  in  an  article* 
comparing  their  classification  of  Bright 's  disease  with  that  of  Dela- 
field.^    The  following  case  has  helped  to  confirm  my  skepticism. 

Case  1\.— Symptoms  of  Nephrosis;  Lesions  of  Nephritis.  Man, 
aged  thirty-seven  years;  a  cook.  First  came  to  Roosevelt  Hospital 
in  July,  1919.  He  had  been  a  drinker.  For  one  year  he  had  been 
short  of  breath  following  a  pleurisy;  for  two  months  there  had 
been  dropsy  of  the  legs;  for  three  weeks  vomiting.  There  were 
physical  signs  at  both  apices  confirmed  by  roentgen  ray,  and 
tubercle  bacilli  were  found  in  the  sputum.  His  urine  varied  in 
gravity  from  1010  to  1024;  it  contained  large  amounts  of  albumin 
and  many  casts.  His  nonprotein  nitrogen  was  2G.9.  His  Wasser- 
mann  was  positive. 

He  was  much  improved  by  hospital  care  and  went  to  work  on  a 
farm  for  six  months.  He  then  considered  himself  cured  and  resumed 
his  work  in  this  city  as  a  cook.  He  has  been  short  of  breath  ever 
since  1919. 

His  second  admission  to  the  hospital  occurred  March  28,  1921. 
Three  weeks  prior  to  admission  he  caught  cold  and  l)egan  to  cough 
and  expectorate.  For  ten  days  there  had  been  rapidly  increasing 
dropsy  of  the  legs  and  swelling  of  the  abdomen.  He  was  having 
two  or  three  liquid  stools  a  day. 

'  This  quotation  is  not  a  verhatiin  translation.     It  is  both  abbre\'iated  and  free, 
but  an  accurate  statement  of  the  authors'  views  so  far  as  I  comprehend  them. 
*  Floyd,  R.:     Two  Classifications  of   Bright's  Disease,  Med.  Rec,  April  2,  1921. 
'  Lectures  on  Practice  of  Medicine  with  Cases  and  Charts,  New  York,  1903. 
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His  face  was  waxy  white  and  much  swollen;  there  was  extensi\e 
subcutaneous  dropsy  and  fluid  in  the  abdomen.  There  were  signs 
of  tuberculosis  at  the  right  apex,  of  general  bronchitis  and  of  fluid 
at  the  right  base.  Three  examinations  showed  no  tubercle  bacilli 
in  the  sputum. 

The  heart  was  not  enlarged.  Blood-pressure:  120  systolic  and  62 
diastolic.  Wassermann  negative.  Hemoglobin,  80  per  cent;  red 
cells  4,(500,000;  white  cells  15,200,  with  77  per  cent  polynuclears. 

Five  urine  examinations  resulted  as  follows: 

Microscope. 
Many  hyaline  and  granular  casts. 


Specific  gravity. 

Albumin. 

Sugar. 

1050    .       .       . 

Boiled  solid 

None 

1038    .      .      . 

"        " 

" 

10.31    .      .       . 

"        " 

" 

1030    .      .      . 

" 

" 

1028   .      .      . 

f- 

" 

The  blood  chemistry  showed  nonprotein  nitrogen,  29.8;  urea 
nitrogen,  13.5;  creatinin,  0.98;  uric  acid,  2.4;  sugar,  0.1 ;  chlorides,  6. 
In  the  plasma  there  were  3.79  per  cent  of  albumin  and  5.61  per 
cent  of  globulin. 

The  phenolsulphonephthalein  test,  done  twice,  resulted  as 
follows: 

1st  hour.  2d  hour.  Total. 

36  23  59 

20  15  35 

The  nephritic  test-meal  ga\'e  a  total  day  urine  of  2295  cc  and  a 
total  night  urine  of  200  cc.  The  speciflc  gravities  of  the  various 
specimens  varied  from  1020  to  1028. 

About  1000  cc  of  serum  was  drawn  from  the  right  chest  on  each 
of  four  occasions.  He  grew  progressively  weaker  and  died  on 
April  22. 

I  performed  the  autopsy  four  hours  after  death.  There  was  an 
extensive  old  and  largely  healed  tuberculosis  in  the  right  upper  lobe 
with  much  fibrosis  and  some  bronchiectasis.  There  were  a  few 
large  tubercles  scattered  through  the  rest  of  the  lungs.  There 
were  extensive  pleural  adhesions,  a  large  amount  of  serum  in  the 
right  chest,  much  less  in  the  left. 

The  heart  was  entirely  normal,  weighing  290  gms.  There  were 
no  other  significant  lesions  except  in  the  kidneys. 

The  kidneys  were  very  large,  660  gm.  together.  Capsules  free, 
color  light  buft'  mottled  with  red.  Cortical  markings  gone. 
Pyramids  red  in  sharp  contrast  to  cortex. 

Under  the  microscope  there  are  patches  of  new  connecti\'e 
tissue  all  through  the  cortex,  in  which  the  tubes  are  compressed 
and  the  tubular  epithelium  flat.  Outside  of  these  i)atches  the 
tul)ular  epithelium  is  swollen  and  distorted,  but  rarely  desquamated, 
its  cyto])lasm  takes  a  universally  faint  stain  and  sometimes  contains 
hirge  faintly  ])urplish  granules.     There  is  a  \ery  extensive  exudate 
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of  pus  cells  throughout  the  cortex,  both  in  the  new  coiuiccti\'e  tissue 
and  in  the  tubes.  There  is  also  an  exudate  of  red  cells  into  the 
tubes,  but  these  are  much  fewer  in  number  than  the  i)us  cells, 
(^asts  and  coagulated  matter  also  occur  in  the  tubular  hunina. 
The  glomeruli  are  all  profoundly  waxy;  not  only  is  there  not  a 
single  normal  one,  but  not  one  in  which  the  permeability  of  the 
loops  is  not  greatly  reduced.  Most  of  the  glomeruli  are  of  normal 
size  or  a  trifle  large.  It  is  hard  to  judge  of  the  tuft  cells  because 
of  the  enormous  de\'elopment  of  amyloid;  there  is  no  increase  of 
the  capsule  cells  and  no  thickening  of  Bowman's  capsule.  The 
arterioles  show  no  sclerosis  (Fig.  2). 


Fig.  2. — Kidney  in  nephrosis.  Note  the  intense  glomerular  lesion,  the  pus  in  the 
tubes,  the  giowth  of  new  connective  tissue  and  in  some  tubes  the  swollen  and 
faintly  staining  epithelium.      X  133  and  reduced. 


Here,  then,  is  a  case  with  all  the  typical  symptoms  of  nephrosis : 
Anasarca,  excessive  albuminuria,  high  specific  gravity,  no  nitro- 
genous retention,  no  hypertension,  no  cardiac  hj'pertrophy,  prac- 
tically normal  dye  test  and  test-meal,  pallor  out  of  proportion  to 
anemia  and  watery  stools. 

The  lesions,  on  the  other  hand,  are  definitely  inflammatory, 
for  even  if  one  chooses  to  call  the  connective  tissue  a  replacement 
fibrosis,  which  it  does  not  look  like  in  the  sections,  the  pus  exudate 
is  altogether  too  great  to  be  regarded  as  incidental,  and  red  cells, 
which  Volhard  and  Fahr  regard  as  the  especial  indicators  of  inflam- 
mation, are  also  exuded.  As  to  the  glomeruli,  it  is  all  very  well 
to  say  that  amyloid  makes  no  difterence  in  the  symptoms.     It  is 
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perfectly  obvious  tliat  such  an  amyloid  change  as  occurs  in  these 
glomeruli  must  seriously  compromise  their  function  by  the  structural 
occlusion  of  their  loops  alone. 

In  this  case  dropsy  and  albuminuria  go  hand  in  hand  with  exten- 
sive degeneration  of  the  tubular  epithelium,  just  as  Volhard  and 
Fahr  claim,  but  in  all  other  features  the  findings  run  counter  to 
their  conception  of  nephrosis. 

Volhard  and  Fahr  believe  that  sclerosis  of  the  renal  arterioles 
may  exist  for  long  periods  without  any  other  changes  in  the  kidney, 
and  that  hypertension  almost  invariably  accompanies  this  lesion. 

They  believe  this  lesion  leads  to  inflammation  of  other  kidney 
structures  and  that  then  a  fatal  termination  presently  results. 
They  do  not  report  cases  in  which  death  results  from  hypertension 
with  renal  sclerosis  the  only  significant  lesion.  It  is  such  a  case 
that  I  have,  in  conclusion,  to  report. 

Case  III.— Death  ivith  Cardiac  Hypertrophy  and  a  Renal  Lesion 
Confined  to  the  Arterioles.  Colored  man,  aged  forty-two  years, 
brought  to  Roosevelt  Hospital  moribund  January  9,  1922.  His 
wife  stated  that  he  had  never  been  sick  until  four  months  ago, 
when  he  began  to  ha\'e  trouble  with  his  heart.  This  was  relieved 
by  digitalis.  Three  days  before  admission  he  was  taken  with 
sudden,  severe  dyspnea  and  went  to  bed.  He  has  grown  steadily 
worse. 

A  huge  negro,  powerful  but  not  fat;  skin  moist  and  cold;  marked 
pulmonary  edema.  Heart  could  not  be  heard;  apex  in  anterior 
axillary  line;  pulse  too  weak  to  count.  Temperature  101.8°, 
respirations  .')2.  No  edema.  Blood-pressure  110  systolic.  Neither 
blood  nor  urine  examined.    He  died  ^?  few  hours  after  admission. 

The  autopsy  I  did  fifteen  hours  after  death.  The  lungs  show 
marked  edema  and  congestion  but  no  pneumonia.  Thyroid  gland 
normal.  The  heart  is  enormous,  900  gm.  There  is  massive  hyper- 
tro])hy  with  enlargement  of  all  chambers.  The  valves  are  all 
normal.  Coronaries  show  a  little  sclerosis  but  no  stenosis.  The 
heart  muscle  is  normal.  Pericardium  is  normal.  The  aorta  shows 
very  slight  atheroma.  The  kidneys  weigh  360  gm.  and  are  about 
in  normal  proportion  to  the  size  of  the  body.  Their  capsules  are 
somewhat  adherent;  surfaces  smooth;  cortex  and  medulla  normal 
on  section. 

Under  the  microscope  the  only  striking  change  is  an  enormous 
thickening  of  nearly  every  arteriole  by  the  process  of  ordinary 
arteritis.  The  glomeruli  all  show  the  dilated  loops  of  chronic  con- 
gestion and  many  of  them  show  a  little  increase  of  the  tuft  cells 
ol)scuring  the  individual  loop  outlines.  Rarely  the  divisions  of  the 
tuft  are  matted  or  Bowman's  capsule  a  little  thickened.  These 
glomerular  lesions  are  secondary  or  very  minor. 

There  is  no  formation  of  new  connective  tissue.     The  tubules 
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are  normal  in  size  and  contents;  their  epithelium  is  somewhat 
swollen  and  a  little  desquamated  but  shows  nothinji  that  may 
not  be  easily  accounted  for  l^y  fifteen  hours  of  postmortem  deterio- 
ration (Fig,  3). 

This  man,  then,  a})})arently  died  of  the  failure  of  an  enormously 
hypertro])hied  heart.  Both  the  hypertrophy  and  the  failure  were 
presumal)ly  caused  by  a  prolonged  hypertension,  for  I  believe  it  is 
accepted  that,  when  there  is  no  valvular  or  myocardial  lesion,  no 
adherent  pericardium  and  no  goiter,  cardiac  hypertrophy  is  to  be 
ascribed  to  h\pertension.  A  blood-pressure  of  110  in  a  patient 
dying  of  heart  failure  with  an  uncountable  pulse,  of  course,  gives 
no  basis  for  judging  his  antecedent  tension.     In  such  cases  every- 


FiG.  3. — Kidney  in   lijpertension.     Note  the  greatly  thickened  arteriole  without 
other  lesions.     (X  133  and  reduced.) 


one  looks  to  a  renal  lesion  for  an  explanation,  and  here  we  find  a 
pronounced  renal  lesion  of  peculiar  type  with  no  significant  patho- 
logical changes  anywhere  else  in  the  body. 

It  is  obvious  that,  as  no  one  knows  what  causes  increased  blood- 
pressure,  any  generalizations  from  such  a  case  are  unwarranted. 
However,  as  I  find  myself  opposed  to  Volhard  and  Fahr  's  \'iews  on 
nephrosis,  so  I  am  much  convinced  that  their  work  on  renal  sclerosis 
is  a  brilliant  contribution  and  am  glad  to  report  a  case  that  strongly 
supports  their  contention  that  there  is  a  close  relation  between 
hypertension  and  vascular  renal  lesions. 

These  cases  are  reported  in  the  belief  that  as  our  knowledge  of 
renal  function  grows  it  must  be  correlated  as  far  as  possible  with 
changes  in  structure. 
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Thyroid  and  Thymus.  By  Andre  Crotti,  M.D.,  F.A.C.S., 
formerly  Professor  of  Clinical  Surgery  and  Associate  Professor 
of  Anatomy,  Ohio  State  University;  Surgeon  to  Grant  and 
Children's  Hospitals,  Columbus.  Imperial  octavo.  Pp.  774; 
105  engravings  and  39  colored  plates.  Half  Morocco  de  lux. 
Philadelphia:    Lea  &  Febiger,  1922. 

This  is  the  most  beautiful  example  of  medical  bookmaking 
which  has  come  from  the  press  in  recent  years.  Binding,  paper, 
type,  illustrations  and  arrangement  are  all  superlative.  Opinions 
may  differ  as  to  propriety  of  issuing  in  expensive  de  lux  form  such 
contributions  to  medical  literature,  which  are  necessarily  some- 
what ephemeral  because  of  continued  progress  and  knowledge 
concerning  the  subject.  In  defence,  it  may  be  said  that  the  book 
is  a  joy  to  the  bibliophile,  and  its  comprehensiveness  gains  for  it 
an  expectation  of  more  than  ordinary  duration  of  life  and  useful- 
ness. The  book  is  a  happy  combination  of  compilation  from  the 
literature  and  the  author's  personal  views.  AVhether  or  not  one 
agrees  with  the  author's  opinions,  as,  for  instance,  that  Graves's 
disease  is  a  toxic  thyroiditis,  it  is  of  interest  to  follow  his  line  of 
thought,  set  forth  not  too  dogmatically.  The  work  and  opin- 
ions of  the  great  masters  in  this  field  are  freely  drawn  u])on,  and 
due  credit  given.  An  excellent  balance  is  maintained  between 
the  fundamental,  scientific  and  literary  aspects,  and  the  strictly 
practical  considerations.  Altogether,  this  work  is  the  most  com- 
prehensive and  satisfactory  which  has  yet  been  issued  in  single 
volume  on  the  subject.  P. 


Tp:xT-]30f)K  ON  Minor  Surcjery.  By  John  C.  Vauc.han  and 
Atiiel  C.  Burnham,  Director  and  Visiting  Surgeon,  Beekman 
Street  Hospital,  and  Colonel  in  the  United  States  Arm\',  respec- 
tively. Pp.  605;  459  illustrations.  Philadelphia  and  New  York: 
Lea  &  Fel)iger,  1922. 

In  this  work  the  authors  have  very  clearly  portrayed  many 
valuable  diagnostic  points  with  their  well-chosen  illustrations  and 
their  descriptions  of  conditions  are  also  well  given.  Their  outlines 
of  trciitment  are  very  good  for  those  who  have  repeatedly  had  to 
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(leal  with  like  conditions,  and  from  this  standpoint  it  is  not  a  hook 
for  students  so  nuich  as  it  is  for  the  dis{)ensary  surgeon,  industrial 
surgeon  or  busy  jjieneral  practitioner. 

Many  of  the  subjects  are  really  within  the  realm  of  major  surgery, 
but  their  inclusion  makes  it  a  more  complete  and  useful  reference 
book,  especially  for  those  coming  in  contact  with  emergency  surgery. 


Premature  and  Congenitally  Diseased  Infants.  By  Julius 
H.  Hess,  jM.D.,  Professor  and  Head  of  the  Diyision  of  Pediat- 
rics, Uniyersity  of  Illinois,  College  of  Medicine;  Chief  of  Pediatric 
Stall',  Cook  County  Hospital.  Pp.  o8S;  189  illustrations. 
Philadelphia  and  New  York:  Lea  &  Febiger,  1922. 

This  book  should  be  of  inestimable  yalue  to  all  those  concerned 
with  the  care  of  the  newborn,  for  it  deals  in  a  capable  and  com- 
prehensiye  manner  with  those  two  most  difficult  problems,  the 
bringing  to  maturity  of  a  premature  baby  and  the  diagnosis  and 
proper  treatment  of  the  congenitally  diseased  infant. 

The  section  on  the  etiology  of  the  premature  child  should  be  of 
much  interest  to  the  obstetrician,  even  though  he  earh'  delegates 
the  care  of  infants  to  the  pediatrician,  for  it  is  in  more  thorough 
prenatal  care  that  the  percentage  of  prematurity  will  be  lowered. 
The  subject  of  the  diet  of  the  premature  is  considered  in  accord 
with  the  physiology  of  the  immature  digestive  tract.  Wet  nursing, 
maternal  feeding  and  artificial  diets  are  fully  discussed.  The  sub- 
ject of  incubators  is  handled  in  detail. 

There  is  nothing  to  criticize  and  much  to  praise  in  the  handling 
of  the  subject  of  general  diseases  of  the  newborn,  and  of  the  diseases 
to  which  the  premature  infant  is  particularly  prone.  Respiratory 
diseases  and  syphilis  are  gone  into  in  detail,  with  reference  to  treat- 
ment especially.  The  book  closes  with  a  very  pertinent  chapter 
on  the  treatment  and  care  of  the  premature  infant  after  it  has 
reached  extrauterine  maturity,  W. 


Surgical  Clinics  of  North  America.  Vol.  II,  No.  5.  Southern 
number.  Pp.  326;  126  illustrations.  Philadelphia:  W.  B. 
Saimders  Company,  1922. 

It  is  an  exceedingly  difficult  undertaking  to  write  a  real  review 
of  the  Surgical  Clinics.  The  multiplicity  of  writers  and  subjects 
makes  it  almost  impossible  to  touch  upon  them  all.  Suffice  it  to 
say,  however,  for  the  benefit  of  those  who  know  the  magazine, 
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that  this  number  is  up  to  standard.  Among  the  contributing 
authors  we  find  representative  men  from  all  over  the  South,  men 
whose  names  signed  to  an  article  guarantee  the  reader  \aluable 
information  and  enjoyable  reading.  E. 


Die  Physiologie  des  Kreislaufes.  Vol  III.  By  Robert 
TiGERSTEDT,  Hclsiugfors,  Finland.  Second  edition.  Pp.  320; 
134  illustrations.  Berlin  and  Leipzig:  Vereinigung  Wissen- 
schaftlicher  Verleger,  1922. 

The  third  volume,  devoted  to  the  flow  of  blood  in  the  general 
circulation,  discusses  in  eight  chapters  such  topics  as  Torricelli's 
and  Poiseuille's  laws,  blood  viscosity,  elasticity  of  vessel  walls, 
factors  changing  the  flow  of  blood  and  l)lood-pressure  in  arteries, 
veins  and  capillaries.  The  first  two  volumes  on  the  movements 
and  the  innervation  of  the  heart  appeared  in  1921,  and  a  fourth 
volume  on  the  innervation  of  bloodvessels  is  expected  Ijefore  the 
end  of  1922.  But  little  comment  is  needed  on  the  value  of  this 
volume  as  a  book  of  reference— as  a  text-book  for  American  students 
it  will  not  have  much  vogue  for  obvious  reasons.  K. 


Diseases  of  Children,  Medical  and  Surgical.  By  II.  T. 
AsHBY  AND  C.  Roberts.  Originally  by  H.  Ashby  and  G.  A. 
Wright.  Sixth  edition.  Pp.  769;  202  illustrations.  London: 
Henry  Frowde,  Hodder  &  Stoughtoi:. 

To  the  reviewer's  knowledge  this  is  the  only  book  which  deals 
both  with  the  medical  and  surgical  diseases  of  children.  Like  so 
many  volumes  from  the  pens  of  our  English  colleagues,  it  is  well 
written  and  does  not  partake  of  a  too  dry  or  stereotyped  style. 
The  subject  of  pediatrics  seems  thoroughly  covered  with  thirty- 
six  chapters  devoted  to  pliysiology,  hygiene  and  diet,  diseases  of 
the  various  systems,  scurvy,  rickets,  metabolisn,  radiography  and 
similar  topics.  In  addition  there  is  an  appendix  describing  various 
diagnostic  and  therapeutic  procedures  and  formulae.  Without  the 
desire  to  be  unduly  critical,  several  noticeable  omissi(ms  in  the  text 
should  be  mentioned,  es])ecially  as  the  preface  contains  the  usual 
statement  that  the  l)Ook  has  been  brought  up  to  date.  In  the 
first  place  the  chapter  on  feeding  is  very  short  and  lacking  in  detail; 
top  milk  mixtures  are  recommended,  but  one  can  gain  little  idea 
of  just  how  to  proceed  in  feeding  the  individual  infant.  Again  in 
the  discussion  of  rickets  and  spasmophilia  no  mention  is  made 
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of  the  recent  studies  of  the  mineral  metaboHsni,  nor  is  the  tliera- 
peutic  action  of  Hii;ht  in  rickets  noted.  American  pediatrists  iiave 
become  so  dependent  ui)on  the  intraperitoneal  administration  of 
fluids  in  dehydrated  conditions,  that  it  is  surprising;  to  find  that  it 
does  not  receive  recognition  in  a  pediatric  text-book.  In  other 
respects  the  text  seems  as  full  as  the  size  of  the  \-olume  warrants. 
The  amount  of  space  allotted  to  the  subjects  is  well  balanced  and 
the  iin})ortant  pediatric  problems  receive  due  consideration.  Taken 
all  in  all  the  liook  is  interesting  and  useful  in  a  library  containing 
other  standard  works  on  pediatrics.  M. 


Treatment  of  Fractures.  By  Charles  L.  Scudder,  M.l)., 
Assistant  Professor  of  Surgery  at  the  Harvard  IVIedical  School. 
Ninth  edition,  revised,  octavo.  Pp.  749;  1252  illustrations. 
Philadelphia:  W.  B.  Saunders  Company,  1922. 

This,  the  ninth  edition,  gives  to  its  readers  the  last  word  in 
fractures.  The  World  War  gave  an  enormous  impulse  to  the 
study  of  fracture  treatment  and  as  a  result,  many  of  the  old  standard 
ideas  have  been  discarded.  The  author  presents  these  improve- 
ments in  the  fullest  manner  possible.  Every  fracture  that  the 
human  frame  is  heir  to  is  discussed  fully,  and  its  treatment  minutely 
outlined  not  only  in  the  written  text  }>ut  by  numerous  photo- 
graphs of  the  deformities  as  shown  on  the  surface  anatomy  and 
by  roentgen-ray.  An  entire  chapter  is  given  oAer  to  the  operative 
treatment,  and  other  chapters  take  up  the  questions  of  gunshot 
fractures  ambulatory  treatment,  the  roentgen-ray  and  its  relation 
to  fractures,  the  anatomy  of  the  epiphyses  and  the  use  and  abuse 
of  plaster-of-Paris  dressings.  The  last  chapter  deals  with  a  number 
of  dislocations. 

The  author,  in  the  preface  of  his  work  shows  clearly  that  he  has 
aimed  at  the  very  latest  and  best  in  this  line  of  work.  He  voices 
arguments  that  will  make  for  better  and  more  speedy  results  in 
the  fracture.  E. 


Atlas  of  Syphilis.    By  Prof.  Leo  v.  Zumbusch,  jNIunich.     Pp. 
34;  G4  illustrations.     New  York:  William  Wood  &  Co.,   1922. 

This  "Atlas  of  Syphilis"  represents  a  new  departure  in  medical 
illustration  and  consists  of  G4  colored  photographs  taken  direct 
from  patients  by  color  photography.  The  pictures  are  true  to 
life,  the  accuracy  of  coloration  being  a  remarkable  achievement, 
and  form  a  valual)le  collection  of  realistic  clinical  pictures  of  the 
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more  common  forms  of  the  disease.  The  4  ilhistratioiis  of  the 
spirochaeta  palhda  were  taken  from  water-color  drawings  and  are 
excellently  done.  The  translation  of  the  work  has  been  prepared 
by  Dr.  J.  Snowman.  The  publishers  particularly  wish  to  draw 
the  attention  to  the  desirability  of  using  this  Atlas  in  conjunction 
with  a  text-book  dealing  systematically  with  \'enereal  disease,  such 
as  "The  Venereal  Clinic,"  by  Dr.  Clarkson.  B. 


An  Essay  on  the  Physiology  of  Mind.  By  Francis  X.  Dercum, 
A.M.,  Ph.D.,  Professor  of  Nervous  and  Mental  Diseases,  Jef- 
ferson Medical  College.  Pp.142.  Philadelphia:  W.B.Saunders 
Company,  1922. 

The  author  considers  the  development  of  the  mind  from  a  bio- 
logical and  biochemical  standpoint.  He  clearly  reviews  the  evo- 
lution of  the  nervous  system  from  the  lowest  to  the  highest  levels, 
dealing  only  with  well  established  facts.  With  such  a  basis,  he 
undertakes  an  explanation  of  the  transmission  of  impulses  in  the 
nerve  pathways,  leading  uj)  to  the  field  of  consciousness.  Con- 
sciousness is  defined  as  from  necessity,  an  ever  changing  process. 
The  "unconscious  mind"  he  holds  to  be  a  contradiction  in  terms 
and  substitutes  "unconscious  field"  for  it.  He  reiterates  his 
theory  expounded  in  1S95  that  hysterical  attacks  are  a  result  of  the 
retraction  of  the  processes  of  the  neurones,  producing  in  effect  an 
interruption  at  the  synaptic  junctions.  A  brief  consideration  as 
an  Addendum  is  given  to  certain  pathological  mental  states,  viewing 
them  from  the  same  biochemical  and  })iological  viewpoints.  The 
book  is  entertainingly  written,  clear  in  diction,  and  easily  read. 
It  is  of  particular  value  to  the  neun^psychiatrist  for  review,  and 
sufficiently  free  of  technicalities  to  be  easily  understood  by  the 
general  practitioner.  Even  though  nothing  really  new  is  added 
to  the  subject,  old  concepts  and  ])resent-day  facts  are  so  logically 
arranged  that  the  sequence  is  easily  followed.  It  is  highly  recom- 
mended bv  the  reviewer.  P. 


Ten  PosTCiRADUATE  Lectures.     Pp.    21(3.     New   York:  William 
Wood  &  Co.,  1922. 

This  little  book  contains  ten  lectures  delivered  before  the  Fellow- 
ship of  Medicine  of  London.  There  is  a  short  preface  written  by 
Sir  Clifford  Allbutt  in  his  characteristic  delightful  style.  Among 
the  contributors,  one  finds  such  well  known  authorities  as  Savage, 
llale-Whitc  and  UoUcston.  The  lectures  deal  with  divers  topics 
including  Morbid  Mental  Growths  (Savage),  Prognosis  of  Ex()j)li- 
thahnic  (ioiter  (Hale-White),  After-effects  of  Anesthetics  (Morti- 
mer)  and   Disabilities  of  the  Feet  Due  to  Static  or  Mechanical 
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Causes  (Tretliowaii).  The  lectures  are  apparently  (jesiuned  to 
interest  general  practitioners  rather  than  ^;pecialists,  and  the  sub- 
jects are  discussed  in  a  practical  manner.  It  is  hinted  that  this 
volume  is  the  first  of  a  series  of  Fellowship  lectures  to  he  issued.  If 
the  others  conform  to  the  high  standard  set  in  the  first  volume,  the 
project  deserves  success.  W. 

A  Text-book  on  CrOxoRRiiEA  and  its  Co.mplicatioxs.  By 
Georges  Luys,  M.D.,  Late  Assistant  to  the  Urological  Clinique, 
HopitalLariboisiere,  Paris;  Prizeman  of  the  Faculte  de  ^ledecine, 
Paris;  Chief  Medical  Officer  of  the  Urological  Center  at  the 
Militarv  Hospital,  Versailles.  Translated  and  edited  hx  Arthus 
Foerster,  C^apt.,  R.A.M.C,  (C.T.),  M.R.C.S.,  L.R.C.P.  (Loud.), 
Late  Resident  Medical  Officer,  London  Lock  Hospital.  Third 
revised  edition.  Pp.  400;  212  illustrations  and  5  colored  plates. 
New  York:  \Yilliam  Wood  &  Company,  1922. 

The  general  character  of  this  text-lx)ok  has  not  been  changed 
from  the  first  edition  which  appeared  in  1913,  the  chief  features 
being  new  chajjters  which  deal  with  the  technic  of  urethroscopy  and 
urethroscopic  treatment.  The  colored  plates  of  the  normal  urethra 
and  those  depicting  the  pathological  conditions  of  the  urethra  due 
to  gonorrhea  are  ])articularly  good.  This  book  contains  twelve 
chapters.  The  history  of  gonorrhea,  its  etiology,  a  full  description 
of  the  gonococcus,  the  clinical  picture  of  gonorrhea  and  the  sympto- 
matology of  this  disease  are  fully  described  in  the  early  chapters. 
The  numerous  complications  of  gonorrhea  are  then  reviewed  and 
there  is  a  special  chapter  devoted  to  gonorrhea  in  women  and 
children.  In  the  last  two  chapters  there  is  given  a  full  description 
of  the  treatment  of  acute  and  of  chronic  gonorrhea;  the  methods 
which  have  stood  the  tests  and  if  properly  applied,  lead  to  a  "certain 
cure."     The  book  has  been  illustrated  with  special  care.  B. 


Diathermie    et    Diathermotiierapie.     Bv    H.    Bordier.     Pp. 
490.     Paris:  Bailliere. 

This  book  of  about  500  pages  presents  the  subject  agreeably 
and  logically.  The  usual  details  of  currents,  their  nature  and  uses, 
as  well  as  the  physiological  and  chemical  eft'ects,  are  clearly  set 
forth.  The  mathematics  contained  can  be  understood  by  others 
than  the  physicist.  In  therapeutics  the  work  is  the  best  since 
Xagelschmidt.  The  subjects  are  well  worked  out  from  the  stand- 
point of  a  physician,  but  would  be  better  for  more  detailed  clinical 
histories.  Some  surgeons  will  surely  criticize  the  claims  to  benefit 
chronic  appendicitis,  salpingitis  and  anterior  poliomyelitis,  but 
the  enthusiasm  of  authorship  mav  surelv  claim  some  allowance. 
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Congenital  Porphyrinuria  Associated  with  Hydrosestivale  and  Pink 
Teeth. — L.  Mackky  and  A.  E.  Garrod  ((}n(ui.  Jour.  Med,  1922, 
15,  319)  report  a  remarkable  case  of  congenital  porphyrinuria  with 
hydrosestivale,  with  pink  coloration  of  the  milk  teeth.  The  authors 
have  reviewed  the  literature  and  find  that  not  more  than  15  cases 
of  congenital  hematoporphyrinuria  have  been  reported,  10  of  which 
were  in  males.  Hydrosestivale  may  or  may  not  be  associated.  The 
authors'  case  is  unique,  in  that  the  teeth  of  the  patient  were  colored 
pink.  F'rom  birth,  the  patient's  mother  had  noted  that  the  urine  had 
a  ruby  red  color.  The  first  tooth  cut  had  a  pink  color,  and  this  has 
been  noted  in  all  the  teeth  of  the  first  dentition.  During  the  period 
of  observation,  none  of  the  permanent  teeth  had  been  cut.  Since  it 
has  been  shown  that  there  are  at  least  three  porphyrins  in  man,  i.  e., 
hematoporphyrin,  uroporphyrin  and  stercoporphyrin,  all  differing  in 
chemical  formula,  the  author's  suggest  that  the  term,  hematoporphy- 
rinuria, is  a  misnomer,  as  it  is  not  hematoporph^^rin  which  is  found  in 
the  urine  but  uroporphyrin.  They,  therefore,  propose  that  the  desig- 
nation, p()ri)hyrinuria,  is  a  more  accurate  one  and  should  be  preferred. 


Planorbis  Metidjensis  as  Intermediate  Host  of  Schistosoma  Hema- 
tobium. —  A.  Bettencourt  and  I.  Borges  {Covipt.  rend.  Hoc.  de  bioL, 
Paris,  1922,  87,  1039)  have  made  an  experimental  study,  the  result  of 
which  demonstrates  that  Plmiorbis  metidjensis  may  serve  as  an  inter- 
mediate host  for  Schistosoma  hiviatohinm.  Mice  and  guinea-pigs  were 
used  as  the  experimental  animals.  The  hair  of  the  abdomen  was 
shaved,  and  the  animals  were  then  placed  in  vessels  containing  water, 
in  which  there  were  many  cercarise  derived  from  Planorbis  metidjensis. 
The  shape  of  the  vessels  was  such  that  the  animals  had  to  remain 
immersed  in  tlie  water  to  their  necks,  thus  oft'ering  a  large  surface  for 
tlie  cercaria:!  to  penetrate.     The  animals  were  subjected  to  infestation 
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during  several  consecutive  or  alternate  days,  and  reniaine<l  in  the  water 
each  time  forty  to  fifty  minutes.  Of  the  mice  exposed  to  infestation, 
three  died.  The  first  had  had  seven  exposures  to  infestation  between 
May  18  and  25  and  died  August  2.  The  second  and  third  were  infested 
after  four  exposures  and  died  August  IG  and  25  respectively.  The 
remaining  mice  and  all  the  guinea-pigs  have  survived.  Autopsies  on 
the  three  mice  showed  adults  of  Schistosoma  hematoblum  in  the  portal 
vein,  the  parasites  being  already  coupled.  The  ova  found  were  also 
typical  of  N.  hemafohiuni. 
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Urinary  Lithiasis  in  Children.— Thomas  and  Tanner  (Jour.  Urol., 
1922,  8,  171)  says  that  urinary  lithiasis  is  frequent  in  childhood  and 
infancy,  the  average  occurrence  in  the  three  large  series  reported 
being  43  per  cent;  the  average  age  is  seven  years.  The  youngest 
patient  was  ten  months  old.  The  authors  were  unahle  to  determine 
the  etiology  of  urinary  stones  in  infants,  although  in  their  opinion 
infection  is  one  of  the  factors  (21  per  cent  of  the  cases).  The  frequency 
of  involvement  of  the  right  kidney  to  the  left  is  as  21  is  to  8.  Only 
8  per  cent  were  arrested  in  the  ureter.  Assuming  that  the  majority 
of  urinary  stones  in  infants  (except  in  the  presence  of  uretlu'al  obstruc- 
tion or  malformation)  originate  in  the  kidney,  C9  per  cent  will  pass 
into  the  bladder.  The  symptomatology  in  the  order  of  occurrence  is 
as  follows:  Pain  and  colic,  hematuria,  frequency,  pyuria,  dysuria, 
nausea  and  vomiting.  The  infant  ureter  is  capable  of  great  distention 
or  in  some  other  manner  facilitates  the  easy  passage  of  ureteral  stones. 
Diagnosis  depends  upon  the  following  positive  findings:  Roentgen  ray, 
cystoscopy,  urinalysis  and  clinical  findings  alone  (in  a  minor  portion 
of  the  cases) .  Surgery  is  indicated  when  stones  do  not  progress  through 
the  urinary  tract.  When  stones  are  bilateral  surgery  should  be  care- 
fully considered.  Urinary  stones  in  children  may  remain  symptomless 
for  many  years.  

Tumors  of  the  Testicles.  —  Tarner  (Svrg.  Gijn.  Ohstd.,  1922,  25, 
505)  says  that  new  growths  of  the  testicle  occur  about  once  in  2000 
male  hospital  admissions.  The  disease  is  practically  unilateral,  involv- 
ing both  sides  only  as  a  metastatic  growth  from  the  skin  or  seminal 
vesicles.  Trauma  as  an  etiological  factor  in  these  tumors  evidently 
has  some  foundation.     Practically  all  cases  occur  between  the  ages 
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of  eighteen  and  fifty  years,  the  period  of  greatest  sexual  activity, 
while  either  testicle  is  involved  with  ahoiit  ecjual  frequency.  Unde- 
scended testicles  within  the  canal  are  more  apt  to  become  malignant 
than  normally  placed  organs.  Undescenfled  testicles  within  the 
abdomen  are  relatixely  immune  to  malignant  changes.  In  this  series, 
the  mortality  was  about  70  per  cent.  The  so-called  mixed  type  of 
tumor  gives  a  much  higher  mortality  than  the  carcinomatous  t\pe. 
Tumors  containing  cartilage  and  squamous  epithelium  seem  to  have 
a  decidedly  unfaAorable  prognosis. 


Treatment  of  Chronic  Empyema  Where  the  Recognized  Surgical 
Procedures  Have  Failed  to  Produce  Obliteration. — Keller  (Ann. 
Stirg.,  1922,  76,  549)  says  that  the  chronic  type  of  empyema,  especially 
tliose  with  large  cavities  should  occur  but  seldom  if  early  aspiration 
followed  by  negative  pressure  treatment  is  promptly  instituted. 
Empyema  cavities  can  be  ol)literated  by  discission  and  chemical 
decortication  plus  implantation  of  certain  muscle  bodies.  Chemical 
decortication  if  used  injudiciously  may  result  in  rupture  of  the  visceral 
pleura,  dangerous  herniation  of  the  lung  and  hemorrhage.  Sub- 
periosteal resection  of  ribs  at  the  point  of  division  should  be  discarded 
and  rib  section  flush  with  peristeum  adopted.  Obliteration  by  expan- 
sion of  lung  which  means  increased  vital  capacit;\-  should  be  practised, 
rather  than  cavity  diminution  by  collapse  of  the  chest  wall. 
Sterilization  of  the  cavity  can  often  be  accomplished,  even  in  long 
standing  cases,  but  reinfection  will  invariably  occur  if  the  parietal 
pleura  is  not  removed  in  a  case  of  o^er  one  year's  duration,  especially 
if  it  is  of  the  hemol\tic  streptococcus  variety.  Moreover,  daily  cultures 
of  the  wound  are  necessary  to  check  the  progress  and  to  determine 
the  amount  of  Dakin's  solution  to  be  used.  The  man}' -step,  open  or 
fractional  operation,  has  the  following  advantages;  it  permits  direct 
inspection  and  Dakinization  of  the  entire  cavity;  it  permits  the  detection 
and  eradication  of  diverticulse  which  are  often  missed  on  roentgen-ray 
examination.  It  aids  in  the  detection  of  osteomyelitis  and  foreign 
bodies;  it  insures  such  immediate  improvement  in  profoundly  septic 
cases  that  they  will  permit  further  operative  procedure  being  carried 
out  with  low  mortality;  it  allows  the  detection  and  direct  closure  of 
bronchial  fistulre;  finally  the  operation  can  be  discontinued  at  any 
stage  only  to  be  finished  later  when  the  patient's  condition  permits 
with  a  mortality  far  l)elow  that  of  the  standard  radical  operation. 

The  Pathology  and  Mechanism  of  Prostatic  Hypertrophy. — Tenen- 
BAi'M  (,Jt)ur.  I'roL,  1922,  8,  4.')1)  says  that  the  progress  made  in  pros- 
tatic patli(4ogy  leads  to  the  conclusion  that  the  so-called  prostatic 
hypertrophy  is  really  a  hyperplasia  of  the  periurethral  glands.  The 
prostate  itself  undergoes  atrophy  through  compression,  by  growth 
intruding  upon  it,  or  primarily  as  a  physiological  presenile  process  occur- 
ring in  advanced  life.  Moreover,  it  cannot  be  considered  a  disease. 
It  is  with  the  secondary  changes  in  the  urinary  tract  caused  by  pro- 
liferation of  the  perim-ethral  glands  that  the  true  pathological  pro- 
cess develops.  The  changes  in  the  urethra  in  regard  to  size,  lumen  and 
curve  are  the  result  of  various  cooperating  and  antagonistic  forces  of 
which  the  direct  pressure  of  the  intruding  glands,  the  indin^'t  influence 
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of  the  changes  in  the  hUidder  upon  the  urethra  and  the  anatomical 
pecuHarities  of  the  latter  are  the  most  important  factors.  The  part 
of  the  urethra  wliich  is  directly  subjected  to  moulding  by  the  growth 
is  the  supramontane  part  of  the  prostatic  urethra.  There  are  two 
types  of  intrusion  of  the  growth  into  the  bladder.  The  direct  invasion 
occurring  on  or  near  the  sphincter  of  the  l)ladder  wliich  is  associated 
with  alterations  in  the  symmetry  of  the  bladder.  The  indirect  raises 
the  floor  of  the  bladder  in  Mo,  without  affecting  its  symmetry  directly. 
The  early  stage  of  bladder  involvement  is  marked  by  its  increased 
muscular  activity  while  the  later  stage  shows  distension  and  atony 
.combined  with  impaired  muscular  activity.  The  early  stages  of  renal 
involvement  in  prostatics  are  marked  by  congestion  of  kidneys  with 
nocturnal  polyuria. 

Fracture  of  Tibial  Spine. — Blaisdell  {Arch,  of  Sur(/.,  1922,  5, 
560)  says  that  Aariation  in  the  anatomical  constituents  of  a  part 
must  be  considered.  These  affect  size,  strength  and  length  and  are 
often  a  part  of  a  peculiar  body  habitus.  Injuries  to  the  knee-joint 
which  may  appear  slight  or  trivial,  are  occasionally  accompanied  by 
a  crucial  triad  involvement.  Sprain-fracture  of  knee  may  be  present 
without  giving  objective  signs.  Experiments  on  the  cadaver  have 
demonstrated  that  force  applied  over  the  distal  and  anterior  surface 
of  the  thigh  driving  the  femur  backward  on  the  tibia  when  the  leg  is 
fixed,  will  produce  rupture  of  the  anterior  crucial  ligaments  and  fracture 
of  the  tibial  spine  anteriorly.  Inward  or  outward  rotation  of  the  leg 
may  involve  an  element  of  the  crucial  triad,  especially  when  they  are 
accomplished  by  direct  muscular  action  or  mechanical  violence. 
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Insulin  and  Diabetes. — J.  J.  R.  Macleod,  (Brit.  Mid.  Jour. 
November  4,  1922)  in  this  "General  Statement  of  the  Physiological 
and  Therapeutic  Effects  of  Insulin"  summarizes  the  work  that  has 
been  going  on  in  his  laboratories  for  some  time.  As  he  points  out, 
the  diabetes  following  pancreatectomy  has  been  long  ascribed  to  the 
absence  of  a  hormone  essential  for  the  complete  metabolism  of  sugar. 
Attempts  to  isolate  this  hormone  have  heretofore  been  fruitless  because 
the  hormone,  which  has  been  named  insulin  (or  isletin),  is  destroyed 
by  the  proteolytic  ferments  also  present  in  the  pancreas.     Recently 
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the  destruction  lias  been  circumvented  by  tying  off  the  pancreatic 
duct  so  that  the  cells  that  secrete  the  digestive  enzymes  degenerate 
completely;  whereas  the  isles  of  Langerhans,  which  apparently  secrete 
the  antidiabetic  hormone,  remain  more  or  less  intact.  When  extracts 
of  such  degenerated  glands  are  injected  into  dogs  rendered  diabetic 
by  pancreatectomy,  they  decrease  the  hyperglycemia  and  the  glycosuria 
and  cause  a  great  improvement  in  the  general  condition  of  the  animal 
and  prolong  its  life.  Active  extracts  can  also  be  prepared  from  fetal 
pancreas,  in  which  proteolytic  enzymes  ha\e  not  yet  appeared,  and 
from  adult  ox  pancreas  by  fractional  precipitation  by  alcohol.  Insulin 
preparations  are  so  potent  that  they  must  be  carefully  standardized. 
For  the  unit  of  activity  has  l)een  selected  the  amount  of  insulin  which, 
on  subcutaneous  injection,  lowers  the  percentage  of  blood  sugar  to 
0.045  within  four  hours  in  a  rabbit  weighing  about  2  kg.  and  from 
Avhich  food  has  been  withheld  for  sixteen  to  twenty-four  hours  pre- 
viously. The  solution  is  then  concentrated  so  that  1  cc  contains  one 
unit.  If  the  sugar  is  lowered  below  0.045  per  cent  the  animal  develops 
characteristic  symptoms  consisting  of  \iolent  convulsions  with  inter- 
vals of  coma.  These  symptoms  usually  terminate  fatally  but  if  the 
animal  is  injected  subcutaneously  with  dextrose  (1  gm.  per  kilo),  it 
immediately  recovers  and  usually  remains  free  from  symptoms;  should 
the  symptoms  recur,  another  injection  of  dextrose  is  a  successful 
antidote.  The  respiratory  quotient  is  a  reliable  qualitative  index  of 
the  type  of  metabolism,  having  a  value  of  1  if  carbohydrates  are  the 
chief  foods  undergoing  katabolism;  0.7  for  fats  and  0.8  for  protein. 
In  diabetes  of  the  severest  type,  in  depancreatized  dogs,  for  example, 
the  respiratory  quotient  often  falls  below  0.7  and  is  not  raised  by  feed- 
ing carbohydrates.  When  diabetic  dogs  are  given  insulin  along  with 
carbohydrate  food,  the  respiratory  quotient  immediately  rises,  showing 
a  restoration  of  the  power  to  metabolize  this  class  of  food ;  the  acetone 
bodies  disappear  from  the  urine  and  remain  absent  so  long  as  the 
administration  is  continued.  In  depancreatized  dogs,  the  glycogen 
content  of  the  liver  is  very  low  whereas  that  of  the  heart  is  abnormally 
high;  after  insulin  and  sugar,  the  per  cent  of  glycogen  in  the  liver  rises 
(to  12  per  cent)  while  that  of  the  heart  falls.  The  fat  content  of  the 
li\er  decreases  from  the  abnormally  high  figure  of  12  per  cent  in 
untreated  animals  to  l)elow  5  per  cent  in  those  treated  with  insulin 
and  there  is,  simultaneously,  a  marked  fall  in  the  fat  of  the  blood. 
These  observations  indicate  that  insulin,  possibly  through  its  influence 
on  carbohydrate  metabolism,  also  affects  that  of  fat.  The  hyper- 
glycemia of  diabetes  disappears  and  insulin  restores  the  blood  sugar 
to  a  normal  or  even  subnormal  le\el.  All  these  facts  indicate  that  this 
new  hormone  is  an  essential  factor  in  the  regulation  of  carl)ohydrate 
metabolism.  Not  only  does  insulin  remo\e  the  symptoms  of  diabetes 
due  to  the  absence  of  this  hormone,  but  it  prevents  the  development 
of  hyperghcemia  (and  presumably  of  glucosiu'ia)  which  usually  follows 
sucli  procedures  as  puncture  of  the  floor  of  the  fourth  ventricle,  the 
subcutaneous  injection  of  epinephrin,  and  the  various  forms  of 
asphyxia,  including  ether  anesthesia.  The  mode  of  action  of  insulin 
is  not  yet  known.  From  the  fact  that  insulin  causes  an  increased 
consiunj)tion  of  sugar  by  the  heart,  it  ap])ears  probable  that  the  site 
of  action  is  the  imiscle  cell  itself,  and  that  it  either  increases  the  rate 
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of  combustion  of  the  suijar  or  hastens  its  conversion  into  j;lycogen. 
Possessed  of  all  these  facts  learned  from  animal  experiments,  it  seemed 
fair  to  the  author  and  his  co-workers  to  select  cases  of  human  diabetes 
and  try  the  curative  effects  of  insulin.  From  all  the  cases  treated 
the  following  conclusions  seem  justified:  When  insulin  is  administered 
sulicutaneously  in  adequate  doses,  it  is  capable,  within  a  remarkably 
short  time,  of  remo\ing  the  cardinal  symptoms  of  diabetes  for  a  period 
of  several  hours.  To  suppress  the  symptoms  permanently,  the 
injections  must  l)e  repeated  and  the  practise  at  present  is  to  gi\e  two 
injections  daily.  So  long  as  the  administration  is  continued,  the 
patient  is  able  to  assimilate  much  more  carbohydrate  than  previously; 
he  gains  in  weight  and  in  mental  and  physical  vigor,  and  the  des- 
pondency and  apathy  that  are  so  prominent  in  these  cases  disappear. 
It  is  in  the  adolescent  forms  of  the  disease  that  the  results  have  been 
most  marked  but  there  can  be  little  doubt  that  when  insulin  comes 
to  be  more  available,  its  exhibition,  along  with  intelligent  control 
of  diet,  will  have  the  same  beneficial  results  in  all  serious  forms  of  the 
disease.  In  cases  of  threatened  coma,  insulin  is  invaluable  and  the 
same  is  true  for  its  use  as  a  precautionary  against  postoperative  risk 
in  surgical  practice.  Insulin  will  be  put  on  the  market  only  by  licensed 
manufacturers  and  not  until  its  usefulness  has  been  fullv  determined. 


Carbon  Tetrachloride  in  the  Treatment  of  Hookworm  Disease. — 
S.  M.  La-MBEKT  (Jour.  Am.  Mrd.  As.-n}.,  1922,  79,  205.3)  concludes  from 
his  study  on  more  than  twenty  thousand  inhabitants  of  the  Fiji  Islands, 
that  carbon  tetrachloride  is  a  potent  vermifuge  and  vermicide  and  is 
especially  effective  in  the  treatment  of  hookworm  disease  and  less 
valuable  in  infection  with  ascaris,  botliriocephalus  dispar  and  oxyuris. 
Carbon  tetrachloride  is  administered  in  doses  of  0.2  cc  per  year  of  age 
up  to  fifteen  years;  the  maximal  dose  thereafter  is  3  to  4  cc  according 
to  the  weight  of  the  patient.  After  some  preliminary  tests,  the  fol- 
lowing routine  procedure  was  adopted:  the  carbon  tetrachloride  was 
administered  on  an  empty  stomach  in  the  morning  and  three  hours 
later  a  dose  of  magnesium  sulphate  was  giAen.  The  carbon  tetra- 
chloride is  itself  a  purge  but  there  is  less  danger  of  absorption  and  of 
systemic  action  if  a  saline  cathartic  is  administered  after  it.  No  food 
should  be  taken  for  several  hours  before  nor  for  several  hours  after 
the  vermifuge.  Systemic  symptoms  include  headache,  sleepiness, 
nausea  and  vomiting  and  all  are  prevented  or  alleviated  by  the  saline 
purge.  The  danger  of  absorption  is  greatly  enhanced  if  alcohol  is 
taken  within  several  hours  of  the  vermifuge  or  if  the  patient  is  naturally 
constipated.  Reexamination  of  the  feces  of  823  patients  indicated 
that  one  treatment  lowered  the  infection  rate  from  100  per  cent  to 
less  than  9  per  cent.  Lambert  concludes  that  carbon  tetrachloride 
is  well  adapted  to  mass  treatment  since  it  is  effecti\e,  its  administration 
is  simple  and  the  cost  low  (four  pence  halfpenny  per  patient). 


Respiratory  Paralysis  Following  Quinidine  Therapy. — W.  I).  Reid, 

(Jour.  Am.  Med.  Assn.,  1922,  79,  1974).  The  author's  case  of  respi- 
ratory paralysis  is  the  fifth  to  be  reported  in  the  literature  and  is  the 
onl;^-  one  which  resulted  fatally. 
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The  Early  Diagnosis  of  Intussusception. — Zschau  {Munchcn.  Mrd. 
Wcluisvhr.,  1922,  69,  1408)  found  that  intussusception  as  affecting 
children  particularly  was  too  little  appreciated  or  understood  l)y 
general  practitioners.  In  a  Children's  Hospital  in  NTU*nl)erg  there 
were  19  cases  in  the  period  l)etween  1906  and  1921,  which  was  less 
than  0.1  of  1  per  cent  of  the  total  admissions.  Strong  healthy  cliildren, 
many  of  them  breast  fed,  were  suddenly  seized  with  vomiting  and 
.severe  abdominal  pain  in  paroxysms.  x\fter  a  time  diarrhea  would 
develop,  and  the  stools  would  become  bloody.  The  child  would  grow 
continually  worse  and  the  facies  abdominalis  would  become  marked. 
The  attacks  of  colic  are  especially  significant.  A  child  that  has  l)een 
(juiet  will  suddenly  cry  out  and  writhe  in  pain.  The  abdomen  becomes 
flatulent  and  the  intestines  become  hard.  Finally  a  roller  like,  only 
slightly  moval)le,  swelling  usually  above  the  umbilicus  and  extending 
in  an  oblique  direction,  can  l)e  felt.  The  temperature  is  only  slightly 
elevated,  the  pulse  is  small  and  accelerated.  Conservati\e  treatment 
may  be  tried  l)ut  Zschau  claims  that  as  a  rule  no  result  will  be  experi- 
enced. In  only  1  of  his  19  cases  was  disinvagination  brought  about 
without  operation.  In  12  of  the  cases  the  invagination  was  ileocolic; 
in  4  in  the  colon,  and  in  2  in  the  ileum.  In  2  cases  resection  of  the 
intestines  was  necessary.  The  earlier  the  operation  was  undertaken 
the  less  difficult  it  was.  RecoAcry  took  place  in  all  but  1  case  when 
the  operation  was  performed  within  thirty-six  hours.  The  mortality 
was  30  per  cent.  The  most  frequent  false  diagnosis  was  dysentery 
or  hemorrhagic  enteritis.  The  false  diagnoses  were  confined  mainly 
to  infants  in  whom  there  were  4  deaths  in  11  cases.  Zschau  feels 
convinced  that  in  infants  the  invagination  often  is  unrecognized,  and 
the  cause  of  death  is  given  as  intestinal  catarrh.  In  older  children 
the  diagnosis  is  more  accurate  probably  due  to  the  fact  that  they  can 
indicate  the  location  of  the  pain. 


Artificial  Pneumothorax  in  Children. — Babonneix  and  Dknoyelle 
{Arrh.  d.  mnl.  il .  rtif.,  1922,  25,  599)  found  in  28  cliildren  with  pro- 
gressive pulmonary  tuberculosis  that  the  disease  was  strictly  unilateral 
in  12.  Of  this  number  7  were  treated  with  artificial  pneinnothorax. 
In  5  others,  pleural  adhesions  interfered,  but  in  only  2  of  these  cases 
had  the  adhesions  been  diagnosed.  They  conclude  from  their  observa- 
tions that  shrinking  of  the  wall  on  the  side  of  the  penumothorax  and 
scoliosis  occur  early.  In  3  cases  out  of  6,  the  pneinnothorax  was 
followed  ra])idly  by  the  apj)earance  of  a  localized  pneumonic  focus  on 
the  o])posite  side  which  retrogressed  fairly  quickly  anil  completely.  It 
seemed  to  be  due  to  the  contamination  of  the  healthy  lung  by  expecto- 
ration of  bacilli  from  the  diseased  lung.     To  pre\ent  such  accidents. 
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compression  should  alwavs  be  slow  and  proj;i-essi\(>  so  as  not  to  force 
into  the  bronchi  the  contents  of  the  ca\it\ .  In  I  case  the  general 
condition  improved  but  the  bacilli  persisted  in  the  sputum.  In  3 
other  cases  the  local  and  general  results  were  excellent  and  seeiuixl 
possible  of  being  permanent. 

A  Scarlet  Fever  Epidemic  in  an  Agricultural  School. — Diehl  and 
Shepard  {Jour.  Am.  Med.  Assn.,  1922,  79,  2079)  describe  the  obser- 
\ations  made  by  them  during  this  epidemic.  This  school  admits  as 
regular  students  boys  and  girls  who  ha^'e  completed  the  eighth  grade 
of  public  school,  and  as  special  students  mature  men  and  women. 
Exclusive  of  a  number  of  service  men  who  are  taking  vocational  train- 
ing, most  of  the  students  came  from  rural  districts,  59  per  cent  of 
them  living  in  places  of  less  than  100  inhabitants.  The  age  period 
represented  was  from  sixteen  to  twenty-five,  and  the  individuals  had 
presumably  very  little  immunity  to  the  usual  diseases  of  childhood. 
At  the  school  3()  per  cent  of  these  students  lived  in  dormitories,  and 
40  per  cent  took  their  meals  in  a  common  dining  room.  Most  of  the 
others  roomed  near  the  campus  and  took  their  meals  at  restaurants  or 
boarding  houses.  In  all  59  cases  developed  between  January  25  and 
March  26.  Of  the  patients  98.3  per  cent  were  boys  and  6.7  per  cent 
were  girls;  55.9  per  cent  lived  in  rural  communities;  33.9  per  cent  lived 
in  towns  of  less  than  5,000  inhabitants,  and  10.2  per  cent  in  cities  of 
more  than  5,000  inhabitants.  New  cases  developed  at  the  rate  of 
from  1  in  three  days  to  4  in  one  day  during  the  epiflemic.  By  means 
of  daily  throat  inspection  with  isolation  of  all  suspicious  contacts  and 
cases,  the  epidemic  was  kept  imder  partial  control.  It  was  not  until 
all  students  with  e\en  sliglitly  reddened  throats  were  isolated  that 
new  cases  failed  to  develop.  From  the  study  of  the  epidemic,  it  seems 
probable  that  students  showing  no  symptoms  other  than  a  moderately 
reddened  throat  were  responsible  for  the  transmission  of  much  of  the 
infection.  A  review  of  the  clinical  notes  in  the  cases  shows  a  great 
diversity  of  symptoms  and  complications.     There  were  no  deaths. 


A  New  Eruptive  Fever  Associated  with  Stomatitis  and  Ophthalmia. — 

Steven  and  Johnson  (Am.  Jour.  Dis.  Child.,  1922,  24,  526)  have 
observed  2  cases  of  a  generalized  cutaneous  eruption  not  conforming 
to  any  recognized  dermatoiogical  condition.  Both  cases  occurred  in 
boys,  one  being  seven  years  of  age,  and  the  other  eight,  coming  from 
widely  separated  sections  of  New  York  City  with  no  possibility  of 
contact.  Both  cases  manifested  a  purulent  conjunctivitis,  one  going 
on  the  panophthalmia  and  total  loss  of  vision,  the  other  responding 
to  treatment,  but  leaving  a  severe  corneal  scar.  The  pus  showed 
pyogenic  organisms,  but  no  gonococci.  A  high  and  continuous  fever 
was  present  in  both  cases.  In  the  case  with  loss  of  vision  there  was  a 
lobar  pneumonia,  which  may  explain  the  fever.  In  the  other  cases 
the  fever  was  present  without  other  cause  than  the  skin  condition. 
The  eruption  showed  certain  characteristics  identical  in  both  cases. 
The  onset  was  with  fever,  the  rash  appearing  on  the  back  of  the  neck 
and  chest,  spreading  to  the  face,  arms  and  legs  during  a  period  of  about 
eighteen  days,  the  last  lesions  to  appear  being  on  the  soles  of  the  feet 
and  the  palms  of  the  hands.     At  this  time  resolution  of  the  first  lesions 
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bcyan.  Tlie  eruption  consisted  of  o\al,  dark  red  to  purplish  macules, 
separated  by  areas  of  normal  skin.  These  became  in  a  few  days  raised 
firm  papules  of  brownish-purple  from  0.5  to  2  cm.  in  diameter,  without 
areola,  and  without  subjective  symptoms  of  pain  or  itching  at  any  time. 
A  few  of  the  largest  spots  showed  a  yellow,  dry,  necrotic  center.  The 
lesions  on  the  forearms  and  shins  were  smaller  and  more  tliickly  together. 
No  pustules  or  \-esicles  were  to  be  seen.  The  scalp  was  at  all  times 
free  of  lesions,  but  the  mouth  and  lips  were  intensely  sore  and  inflamed. 
In  one  case  bulhe  were  present  in  the  mouth.  After  the  third  week 
resolution  began  in  the  order  of  the  appearance  of  the  lesions.  This 
consisted  of  the  shrinking  of  the  macule  to  a  horny  oval  of  dark  brown 
color  with  raised  papery  edges.  From  the  fourth  week  these  scales 
dropped  off,  leaving  a  faint  pigmented  area;  there  was  no  pitting  or 
scarring.  By  the  fifth  week  the  chest,  face  and  back  were  clear  except 
for  the  pigmentation,  while  resolution  and  crusting  were  still  going  on 
in  the  arms  and  legs.  Fall  of  temperature  coincided  with  the  period 
of  resolution  of  the  skin  lesions.  Investigation  rules  out  the  possi- 
bility of  drug  rash.  In  the  entire  absence  of  gastro-intestinal  symp- 
toms it  was  not  thought  to  be  the  rash  of  food  idiosyncrasy.  Syphilis 
was  excluded  clinically  and  by  laboratory  tests.  Hemorrhagic  measles 
was  the  primary  diagnosis,  but  the  later  course  ruled  out  this  possibility. 
Sepsis  with  generalized  eruption  was  considered  but  the  superficial 
nature  of  the  lesions,  their  character  and  progressive  appearance  over 
three  weeks  and  the  leukopenia  were  the  reasons  for  excluding  this 
diagnosis.  Ei-ythema  multiforme  was  also  eliminated.  The  authors 
feel  that  this  represents  a  distinct  disease  which  has  not  been  pre- 
viouslv  recognized.  • 
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Precipitation  Tests  for  Syphilis.— The  development  of  precipitation 
tests  for  syphilis  has  resulted  in  a  group  of  reactions  whose  clinical 
standing  is,  on  the  whole,  distinctly  inferior  to  that  of  the  Wassermann 
test.  The  procedures  thus  far  described  have  in  general  involved 
complexities  almost  as  great  as  those  attached  to  the  Wassermann 
reaction,  without  a  corresponding  gain  in  reliability  or  sensitiveness. 
Recently,  however,  Kahn  (Arch.  Dermat.  and  Si/phil.,  1922,  5,  570; 
ibid.,  1922,  5,  734;  ibid.,  1922,  6,  332)  has  devised  a  precipitation  test 
for  syphilis  applicable  to  the  blood  serum,  which  is  so  simple  that  it 
may  have  wide  application  in  the  clinical  consulting  room  and  the 
small  private  laboratory.  The  method  is  descriljed  in  detail  in  the 
articles  mentioned.  The  antigen  consists  of  extract  of  fresh  beef 
heart,  one  test  being  perfornii-d  with  a  cholesterinized  and  the  other 
with  a  noncholesterinized  antigen.     The  antigen  is  diluted  with  physio- 
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logic  sodium  chloride  solution  and  is  West  used  iroshly  diluted.  The 
blood  serum  is  obtained  by  centriiugatiou  and  inactivated  lor  one-half 
hour  in  the  water-bath  at  P>(\°  C.  The  diluted  antigen  and  the  serum 
are  shaken  together  and  the  test  read  for  the  spontaneous  or  strongly 
positive  reactions  which  take  place  immediately,  the  flocculation  being 
\'isible  to  the  naked  eye.  The  remaining  serums  are  incubated  over 
night  at  37.5°  C.  and  read  the  next  morning  without  shaking.  Keim 
and  WiLK  (Jour.  Am.  Med.  Assn.,  1922,  79,  870)  report  the  results  of  a 
comparison  of  this  test  with  the  Wassermann  reaction  as  carried  out 
in  two  different  standard  laboratories  in  a  total  of  350  cases.  In 
primary  syphilis  fifty  spontaneous  reactions  were  obtained  with  agree- 
ment between  the  three  tests  in  6G§  per  cent.  In  33^  per  cent  positive 
tests  were  shown  by  the  Kahn  reaction,  which  were  negative  by  the 
Wassermann.  In  a  treated  case  the  Kahn  reaction  showed  positive  in 
the  face  of  a  negative  Wassermann.  In  secondary  syphilis  the  two 
tests  compared  favorably  in  sensitiveness.  In  osseous  late  syphilis 
the  Kahn  test  proved  to  be  less  sensitive  than  the  Wassermann  with 
ice-box  fixation.  In  visceral  involvement  the  Kahn  test  was  slightly 
the  more  sensitive  of  the  two.  In  neurosyphilis  the  two  tests  com- 
pared favorably.  In  congenital  syphilis  the  Kahn  reaction  had  a 
slight  advantage,  and  in  latent  syphilis  the  Kahn  test  has  a  very 
definite  advantage.  In  the  control  serums  of  nonsyphilitic  patients, 
154  to  157  cases  were  uniformly  negative.  The  Kahn  test  showed 
partial  positives  as  against  negjative  Wassermann  reactions  in  3  patients 
with  acne,  variola  and  diabetes  respectively.  Keim  and  Wile  point 
out  the  great  simplicity  of  the  test,  the  rapid  reading  and  the  visibility 
of  the  precipitates  and  the  greater  possibilities  for  standardization  in 
the  simplified  precipitation  test.  Herrold  (Jour.  Am.  Med.  Assn., 
1922,  79,  957)  has  proposed  a  ring  modification  of  the  Kahn  test. 


Studies  in  Asymptomatic  Neurosyphilis.  —  J.  E.  Moore,  {Johns 
Hopkins  Hosp.  Bull.,  1922,  33,  231).  The  author's  article  is  a  com- 
prehensive and  valuable  summary  of  the  experience  of  the  Syphilis 
Clinic  of  the  Johns  Hopkins  Hospital  in  this  particular  field  and  gives 
tangible  form  to  many  current  clinical  impressions.  In  352  cases  of 
primary  and  secondary  syphilis,  26.4  per  cent  were  found  to  have 
neurosyphilis  as  detected  by  neurological  examination  plus  routine 
spinal  puncture  after  one  or  two  courses  of  treatment.  It  is  recognized 
that  this  probably  reduces  the  percentage  of  original  incidence  of  this 
type  of  involvement.  Three  groups  are  recognized,  the  first  presenting 
only  slight  pleocytosis,  and  slight  increase  in  globulin,  the  second 
marked  pleocytosis  and  a  negative  or  only  mildly  positive  Wassermann 
and  the  third  a  strongly  positive  Wassermann  with  a  marked  pleo- 
cytosis and  marked  globulin  increase.  The  first  group  responds  to 
routine  continuous  treatment;  the  second  to  a  slight  intensification 
of  treatment,  and  the  third  requires  intraspinal  therapy  to  secure  any 
response.  Of  the  94  cases  presenting  neurosyphilitic  involvement, 
76.6  per  cent  were  asymptomatic  and  detected  only  by  routine  puncture. 
Of  the  primary  syphilis  cases,  29.9  per  cent  had  abnormal  fluids,  and 
of  the  patients  with  secondary  syphilis,  22  per  cent.  25  per  cent  of  the 
cases  fell  into  the  first  group;  53.1  per  cent  into  the  second  group,  and 
23.6  per  cent  into  the  third  group.     The  author  emphasizes  the  fact 
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that  the  constancy  of  the  percentage  of  neurosyphiHs  in  early  and  hite 
cases  argues  that  the  fate  of  a  patient  with  reference  to  neurosyphihs 
is  decided  early  in  the  infection.  Tlte  optimum  time  to  detect  its 
presence  would  appear  to  he  l)y  spinal  i)uncturc  between  the  twelfth 
and  eighteenth  month.  An  interesting  justification  of  the  idea  of 
continuous  treatment  as  compared  with  lapsing  or  irregular  treatment 
was  found  in  the  fact  that  three  times  as  many  patients  who  had  been 
irregular  in  treatment  developed  neurosyphilis  as  compared  witl'i  those 
wliose  treatment  was  regular  or  continuous.  By  regular  or  continuous 
treatment  is  meant  overlapping  courses  of  arsphenamine  and  mercury 
without  rest  intervals.  The  author  notes  that  his  cases  in  group  two, 
continue  to  increase  in  number  v/ith  the  duration  of  the  infection  even 
during  treatment.  After  reaching  17  per  cent  it  begins  to  decline  again. 
Patients  with  strongly  positi^■e  spinal  fluid  Wassermanns  and  high 
cell  counts  early  in  the  disease  prove  resistant  and  probably  constitute 
the  recruiting  ground  for  late  neurosyphilis.  Negroes  were  found  to 
present  a  markedly  lower  percentage  of  neurosyphilis  than  whites. 
There  appears  to  be  some  evidence  that  neurosyphilis  tends  to  appear 
in  an  increasing  proportion  in  patients  who  have  mild  early  cutaneous 
manifestations.  If  the  blood  Wassermann  reaction  is  still  positive 
after  a  second  course  of  arsphenamine  plus  all  interim  mercurialization, 
a  particularly  careful  search  should  be  made  of  the  osseous,  cardio- 
vascular and  nervous  systems.  Of  the  cases  of  early  neurosyphilis, 
21.4  per  cent  had  a  resistant  blood  Wassjermann  as  compared  with  8.4 
per  cent  of  patients  with  negative  spinal  fluids.  The  author  estimates 
that  a  systematic  intensi\e  continuous  treatment  should  reduce  the 
ultimate  incidence  of  neurosyphilis  from  between  20  and  30  per  cent 
to  approximately  5  per  cent.  He  wisely  opposes  too  much  individuali- 
zation of  treatment  in  early  cases  urging  that  it  is  preferable  to  treat 
to  a  standard  which  cures  the  majority  rather  than  to  nndertreat  by 
an  overa.symptomatic  plan.  He  suggests  that  treatment  be  continued 
for  a  full  year  after  the  patient  has  reached  complete  serological  nega- 
tivity on  both  the  blood  and  fluid. 


The  Non-specificity  of  "Luetin." — Another  aspect  of  the  ubiquitous 
question  of  non-specificity  in  the  reactions  of  the  body  to  the  Spirochaia 
pallida  is  the  recent  demonstration  by  Kolmer  and  Greenbaum 
{Jour.  Am.  Med.  Assn.,  1922,  79,  2008)  of  the  complete  non-specificity 
of  the  luetin  reaction,  and  the  danger  of  proceeding  to  the  interpretation 
of  cutaneous  tests  without  properly  controlling  the  non-specific  elements 
and  ingredients  employed.  These  authors  confirmed  the  observations 
of  Stokes  on  the  instrumentalit\,'  of  agar  in  the  production  of  the  luetin 
reaction,  and  removed  the  last  trace  of  specificity  from  the  test  by 
showing  that  the  killed  Spirochaia  pallida  from  pure  culture  did  not 
produce  any  reaction  when  injected  into  the  skins  of  syphilitics.  The 
reaction  is  therefore  dependent  upon  secondary  factors,  such  as  the 
medium  (ascites  agar)  upon  which  the  organisms  were  grown.  The 
worthlessness  of  much  commercial  luetin  at  the  present  time  was 
recently  demonstrated  by  Alderson  (Arch,  of  Dcrmaf.  and  Syph., 
1922,  5,  010).  The  great  importance  of  using  as  controls  in  cutaneous 
tests,  especially  on  syphilitics,  substances  which  are  capable  of  engender- 
ing the  .same  non-.specific  reactions  as  the  testing  substance,  is  empha- 
sized. 
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Tubal  Gestation  Treated  by  Salpingotomy.  —  As  a  result  of  care- 
ful dissections  and  study,  Wiiitkhouse  (Jour.  Ohstrt.  and  (it/iicc.  of  the 
Brit.  Em  p.,  1922,  29,  93)  has  concluded  that  tubal  mole  is  the  direct 
result  of  intratubal  rupture,  and  the  mole  invarialjly  retains  a  very 
narrow  basis  of  attachment  to  the  tubal  wall,  usually  on  the  floor 
of  the  tube  and  always  at  the  proximal  end  of  the  mole.  When  tubal 
abortion  takes  place  the  pedicle  of  a  mole  is  torn  through  by  peri- 
staltic action  of  the  tube  endea\oring  to  expel  the  foreign  l)ody.  Clots 
may  be  expelled  from  the  tube  through  the  ostium  alxlominale  without 
separation  of  the  mole  occurring,  such  clots  being  frequently  ovoid  in 
shape.  The  conformation  of  a  tubal  mole  or  tubal  abortion  is  the 
result  of  pressure  of  the  tubal  wall  upon  the  clot,  the  impression  of 
the  normal  ruga^  being  frequently  observed.  The  deciding  factor  as 
to  whether  intra-  or  extratubal  rupture  shall  occur  is  the  direct  out- 
come of  the  coml)ination  of  tissue  erosion  and  tissue  tension.  This  is 
influenced  by  the  site  of  the  implantation  of  th<>  ovum  in  the  ampullary, 
isthmic  or  interstitial  portions  of  the  tul)e.  Evidence,  either  macro- 
scopic or  microscopic,  of  preexisting  inflammation  of  the  tube  appears  to 
be  the  exception  rather  than  the  rule  in  cases  of  tubal  mole  and  abortion. 
The  two  points  upon  which  the  writer  would  lay  special  emphasis  are :  ( 1 ) 
The  existence  of  a  pedicle  or  narrow  basis  of  attachment  in  all  cases, 
and  (2)  the  ease  with  which  th(>  rest  of  the  mole  can,  in  the  case  of  fresh 
specimens,  l)e  detached  from  the  tubal  mucosa.  These  two  points 
suggested  to  him  the  possibility  of  removing  a  mole  from  the  tube 
in  situ  and  raised  the  cjuestion  as  to  whether  we  are  justified  in  sacrific- 
ing the  tube  on  all  occasions.  In  a  small  series  of  ten  cases  therefore, 
previous  to  removing  the  tube,  he  performed  salpingotomy  and 
extracted  the  gestation,  which  was  done  without  difficulty  or  hemor- 
rhage either  from  the  pedicle  or  the  tubal  wall  which  was  not  readily 
controlled  by  suture.  The  tube  in  these  ten  cases  was  then  removed 
and  examined  in  detail  for  evidence  of  inflammatory  change  and  in 
all  the  specimens  the  tissues  appeared  to  be  normal,  and  the  abnormal 
implantation  of  the  gestation  to  be  purely  accidental  in  origin.  There 
seemed,  therefore,  to  be  (luite  a  good  case  for  salpingotomy  and  on  five 
subsequent  occasions  he  adoptefl  this  method  in  the  treatment  of  tul)al 
gestation,  all  of  the  patients  making  a  normal  recovery.  Although 
the  writer  seems  to  be  quite  enthusiastic  over  this  procedure,  never- 
theless he  states  that  salpingectomy  is  probably  the  better  procedure, 
because  in  the  presence  of  severe  hemorrhage  life  is  more  impor- 
tant than  conservatism,  and  the  interests  of  the  patient  are  possibly 
better  served  V)y  excising  rather  than  suturing  a  badly  lacerated  tube. 
Salpingotomy  appears  to  be  worthy  of  a  trial  as  an  alternative  pro- 
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cedure,  hut  time  alone  will  prove  whether  its  adoption  is  followed  br- 
other complications,  such  as  recurrence  of  the  accident,  the  subsequent 
development  of  hydrosalpinx,  or  the  incidence  of  a  tubal  chorion- 
epithelioma.  

What  is  the  Present  Death  Rate  in  Parturient  Women? — This 
question  which  is  of  considerable  interest  medically  and  economically 
receives  answer  from  J.  P.  Greenhill  (Surg.  Giju.  and  Obst.,  1922,  35, 
(i]4).  His  statistical  material  was  10,000  parturient  women,  among 
whom  occurred  39  deatlis,  mortality  0.39  per  cent.  As  to  the  re!ati\e 
mortality  of  the  mother  in  hospital,  among  the  39  deaths  were  5 
delivered  by  the  outpatient  service  of  the  hospital  in  their  homes; 
1  gave  birth  before  the  outpatient  physicians  could  arrive;  1  was 
deli\ered  by  a  general  practitioner,  and  1  by  a  midwife.  There 
remained  31  deaths  in  hospital  of  whom  7  were  hospital-ward  cases, 
and  24  were  in  hospital  before  under  the  care  of  private  physicians. 
This  may  be  understood  from  the  fact  that  the  oljstetrical  hospital 
furnishing  these  statistics  is  open  to  the  practice  of  o\er  300  different 
physicians.  It  may  represent  the  practice  of  the  aAcrage  general 
physician,  but  conducted  in  hospital.  In  the  39  deaths,  what  is  called 
general  sepsis  is  charged  with  6;  peritonitis  with  6;  shock  with  6,  the 
latter  divided  equally  between  hemorrhage  and  rupture  of  the  uterus. 
There  were  5  eclampsias;  4  embolisms;  4  pneiunonias;  3  cardiac  deaths; 
3  toxemic;  3  thrombosis  of  the  vessels  of  the  heart  proved  l)y  autopsy; 
1  status  lymphaticus  pro^■ed  by  autopsy.  The  fact  that  the  deaths  in 
hospital  are  divided  among  such  a  numljer  of  causes,  illustrates  the 
average  and  probably  unavoidable  mortality  of  jiarturition  at  the 
present  time.  Eight  autopsies  were  ol)tained,  and  among  the  septic 
cases  there  were  3  who  died  before  admission  to  hospital  in  out- 
patient service.  It  is  interesting  to  note  that  1  woman  died  four  days 
after  spontaneous  birth  from  a  ruptured  and  infected  appendix. 
Another  died  after  a  spontaneous  birth  from  perforation  of  the  small 
intestine.  The  3  deaths  from  hemorrhage  were  equally  divided  among 
premature  separation  of  the  placenta,  postpartum  hemorrhage  and 
rupture  of  the  uterus.  There  were  46  cases  of  eclampsia  in  the  10,000 
with  a  mortality  of  10.9  per  cent;  3  patients  were  said  to  have  toxemia 
probabl\-  without  eclampsia;  1  had  Aaginal  hysterotom;\-,  d;sing  on  the 
nineteenth  day  from  embolism;  2  had  classic  Ca^sarean  section.  The 
unusual  circumstances  pertaining  in  this  hospital  where  over  300 
physicians  attend  patients  with  hospital  advantages  make  these 
statistics  of  unusual  interest.  The  fact  that  hospital  advantages 
afforded  to  men  of  average  skill  and  ability  give  a  low  mortality, 
suggests  that  further  impro\ement  is  to  be  sought  in  two  ways.  First 
by  prenatal  care,  concerning  \\hieh  nothing  is  said  in  this  report,  and 
second,  in  making  obstetrics  a  specialty  and  allotting  obstetric  cases 
to  obstetricians  only.  

The  Diet  Required  During  Lactation. — Hartwell  (Lancd,  1922,  2, 
9(»3)  has  studied  the  elfects  of  diet  ujwn  warm-blooded  aninuds  while 
nursing  their  young,  to  determine  the  relative  quantity  of  protein  and 
iion-i)r()tein  material  needed.  If  protein  matter  be  gi^en  in  excess 
(al)out  10  per  cent  of  the  total  solids),  the  results  are  bad,  and  in  some 
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of  tlie  lower  animals  spasms  and  ultimate  death  ensue.  Fresh  (-(nv's 
milk  acts  as  an  antidote  to  some  other  proteins,  and  upon  examining 
milk  to  determine  what  it  contained  which  produced  this  result,  th(>re 
was  evidence  that  vitamin  B  was  the  efficient  substance.  Accordingly, 
experiments  were  made  with  19  substances  commonI\-  used  in  food. 
The  animals  studied  were  given  protein  in  excess  together  with  butter, 
lemon  juice  and  salt.  To  neutralize  food  of  excessive  protein  content, 
fruit  and  vegetaljle  juices  were  found  amply  efficient.  Best  of  these 
were  the  tomato,  potato,  carrot  and  artichoke.  Next  in  efficiency 
were  apple,  orange,  beet  root  and  ^•egetal)le  marrow.  The  juice  of 
cucumbers  and  juice  of  grapes  had  practically  no  value  in  the  chemistry 
of  food  metabolism.  Preparations  of  wheat  foods  containing  yeast 
and  the  yolks  of  eggs  were  useful.  Of  all  substances  fed  to  nursing 
animals  the  yolks  of  eggs  produced  the  best  results  upon  the  offspring. 
The  extracts  of  beef  muscle,  cod  and  herring  were  useful,  and  the 
watery  extract  of  wheat,  when  it  was  used  in  large  quantities  ga\e 
the  desired  result.  Apparently  the  best  of  all  these  substances  for 
neutralizing  excess  protein  in  the  nursing  mothers  was  the  tomato, 
the  active  principles  of  wheat,  the  yolks  of  eggs  and  preparations  con- 
taining yeast. 
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Complications  of  Double  Kidney.— It  is  almost  an  axiom,  in  review- 
ing surgical  literature,  that  when  one  <lesires  to  know  something  about 
uncommon  surgical  conditions  a  reference  to  the  work  of  the  Mayo 
Clinic  will  show,  as  a  rule,  that  the  condition  is  not  so  uncommon  as 
thought,  and,  furthermore,  the  latest  thoughts  on  the  subject  will 
usually  be  presented.  For  example,  Braasch  and  Scroll  {Surg., 
Gyncc.  and  Obst.,  1922,  35,  401)  state  that  anomalies  in  the  urinary 
tract,  of  themselves,  are  of  no  clinical  significance.  It  is  only  when 
some  pathological  complication  occurs  that  their  recognition  becomes 
of  clinical,  as  well  as  of  surgical,  importance.  Pathological,  and  par- 
ticularly surgical,  complications  are  prone  to  develop  in  the  presence 
of  such  anomalies,  and  their  clinical  discovery  is,  therefore,  compara- 
tively frequent.  The  most  common  anomaly  in  the  urinary  tract  is 
duplication  of  the  renal  pelvis  and  ureter;  such  duplication  may  be 
unilateral  or  bilateral,  complete  or  incomplete.  When  it  occurs  in 
a  solitary  kidney,  it  is  usually  termed  fused  or  horseshoe  kidney. 
That  duplication  is  comparati\ely  common  is  e\ident  from  the  litera- 
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ture,  although  it  is  doubtful  if  any  other  clinic-  has  carefully  observed 
144  cases  of  this  type,  as  has  been  done  at  the  Mayo  CHnic.  The 
incidence  of  aberrant  and  bilateral  duplications  of  ureters  and  pelves 
reported  in  the  literatm-e  is  too  high,  owing  to  the  tendency  to  report 
the  more  unusual  cases.  Of  the  patients  in  this  series,  the  duplication 
was  unilateral  in  135  (94  per  cent)  and  bilateral  in  9  (0  per  cent). 
Of  the  135  patients  with  unilateral  duplication,  36  (25  per  cent)  had 
complete  duplication  and  99  (68. 7  per  cent)  had  incomplete  duplica- 
tion. Of  the  9  patients  with  bilateral  duplications,  8  had  complete 
duplication  and  1  had  incomplete.  Duplication  may  ^■ary  from 
duplication  confined  to  the  renal  pelvis  to  duplicate  pelves,  with 
separate  ureters  opening  into  the  bladder.  The  pehes  are  generally 
unequal  in  size,  the  upper  being  the  smaller,  and  are  separated  l)y  a 
bridge  of  normal  renal  cortex  of  variable  extent.  When  an  unusually 
small  renal  pelvis  is  outlined  in  the  pyelogram,  the  possibility  of  dupli- 
cation should  be  suspected.  Complete  duplication  will  be  disco\ered 
more  often  if  a  careful  search  is  made  routinely  for  anomaly  at  the 
time  of  cystoscopic  inspection.  In  cases  of  partial  duplication,  the 
diagnosis  is  made  only  by  means  of  a  pyelo-ureterograrn.  Hydro- 
nephrosis is  the  most  common  pathological  complication,  and  is  due 
to  ureteral  ol)struction,  generally  in  the  region  of  the  junction  of  the 
two  in-eters  in  cases  of  incomplete  duplication.  In  tuberculosis  of 
double  kidneys,  gross  e^'idence  of  the  di.sease  is  generally  confined  to 
one  segment,  usually  the  lower;  but  in  all  cases  histological  examina- 
tion reveals  tubercles  in  the  intervening  renal  tissue  and  extending 
into  the  remaining  segment.  Occasionally,  when  only  one  pelvis  is 
outlined  by  the  pyelogram,  its  unusual  shape  and  contour  may  be 
misconstrued  with  pathological  changes  occurring  in  single  kidneys, 
such  as  atrophic  pyelonephritis.  Only  61  (42  per  cent)  of  the  patients 
in  this  series  were  without  pathological  complications,  and  the  anomaly 
was  disco\'ered  in  the  examination  for  other  conditions.  Fifteen  of 
the  30  patients  operated  on  submitted  to  primary  nephrectomies 
and  4  to  heminephrectomies;  2  of  these  later  required  complete 
nephrectomy.  Six  pyelolithotomies  and  3  ureterolithotomies  were 
performed.  In  1  patient  hydronephrosis  was  relie\ed  by  the  cutting 
of  an  aberrant  vessel,  and  in  another  symptoms  were  relie^■ed  by  the 
ligation  of  an  aberrant  ureter  from  the  upper  pole  of  a  double  kidney. 
In  the  treatment  of  pathological  complications  in  a  double  kidney, 
the  indication  for  heminephrectomy  is  limited  to  but  a  few  favorable 
cases,  since  the  remaining  half  of  the  resectetl  kidney  may  become 
infected   and  require  subsetiuent  remo\al. 

End-results  of  Surgical  Treatment  of  Cancer  of  the  Cervix.— The 
enthusiastic  acclaim  which  has  greeted  the  use  of  radium  in  the  treat- 
ment of  cancer  of  the  cer\ix  has  well  nigh  put  a  stop  to  the  operative 
treatment  of  this  disease  in  many  of  the  large  clinics  of  this 
country.  Davis  {Ann.  Sure/.,  1922,  76,  395),  however,  is  unwilling 
to  abandon  the  operative  treatment  in  appropriate  cases  until  more 
evidence  of  lasting  cures  by  radium  is  at  hand.  The  operation  which 
he  performs  consists  of  a  total  abdominal  Insterectomy,  including  a 
liberal  cutt'  of  vaginal  wall  and  wide  remo^'al  of  parametrial  tissue. 
Systematic  dissection  of  the  peKic  lyinj)h  nodes  has  not  l)eeu  attempted, 


GYNECOLOGY  463 

while  ligation  of  the  internal  iliacs  has  not  proved  to  be  of  material 
advantage,  and  has  been  given  up  since  his  early  cases.  In  cases 
presenting  a  bulky  cauliflower  outgrowth  from  the  cervix,  filling  the 
vault  of  the  vagina,  preliminary  curettage  and  cauterization,  followed 
ten  days  later  by  radical  hysterectomy,  have  been  done.  In  his  series 
of  'A2  cases,  there  have  been  three  operative  deaths,  an  operative 
mortality  of  9.3  per  cent,  while  there  has  been  no  mortality  in  the 
last  12  cases.  These  32  cases  were  selected  out  of  a  series  of  85  cases 
of  carcinoma  of  the  cervix  applying  for  treatment,  so  that  his  opera- 
bility  rate  is  37. G  per  cent,  although  in  the  latter  part  of  the  series 
the  operability  rate  fell  to  33  per  cent,  in  spite  of  an  acti\e  publicity 
campaign  carried  on  in  his  community.  Hysterectomy  was  under- 
taken in  all  cases  in  which  the  disease  was  apparently  confined  to  the 
cervix,  or  had  invaded  the  vaginal  walls  to  a  limited  extent.  Mere 
bulk  of  the  cervical  outgrowth  into  the  vagina  ha*  not  been  considered 
a  contraindication,  nor  has  limited  parametrial  invasion.  Actual 
iuAolvement  of  the  rectal  or  \esical  walls  is  now  considered  a  contra- 
indication, also  massive  infiltration  of  the  broad  ligaments,  as  deter- 
mined by  rectal  palpation.  ISIere  fixation  of  the  growth  in  the  pelvis 
has  not  been  found  to  be  a  contraindication,  as  in  several  cases  this 
has  been  proved  by  laparotomy  to  be  due  to  inflammatory  exudate 
and  adhesions.  It  cannot  be  denied  that  there  have  been  distressing 
complications  in  those  patients  who  survived  the  operation.  Of  the 
17  patients  who  have  li\ed  more  than  five  years,  there  were  4  afflicted 
with  urinary  fistulas,  although  1  of  these  closed  spontaneously.  Post- 
operative shock  was  noted  in  3  cases,  while  pyelitis,  phlebitis,  cystitis 
and  wound  sepsis  were  recorded  once  each  as  complications.  There 
were  20  cases  operated  upon  more  than  fi^e  years  ago,  all  of  whom 
have  been  traced.  In  3  cases  death  occurred  as  an  immediate  result 
of  the  operation,  giving  an  operative  mortality  of  15  per  cent.  In  7 
cases  the  patients  are  now  living  and  well,  while  in  1  case  the  patient 
died  of  intercurrent  disease  without  recurrence,  seven  years  after 
operation.  This  gives  a  total  of  eight  five-year  cures,  or  40  per  cent. 
Recurrence  of  disease  was  noted  in  9  cases,  taking  place  within  one 
year  in  7  cases.  The  prevalence  of  urinary  fistulas  in  these  cases 
can  be  ascribed  largely  to  errors  of  technic  and  judgment  as  the 
operator  was  acquiring  his  early  experience.  A  more  conservati^•e 
selection  of  cases  with  substitution  of  rubber  for  gauze  drainage, 
avoidance  of  stripping  bare  the  ureter  for  consideraVjle  distances,  and 
gentleness  in  its  handling,  have  reduced  the  incidence  of  this  most 
distressing  sequel  in  later  cases,  and  yet  with  all  care,  ureteral  fistula 
the  result  of  necrosis,  remains  the  great  bugbear  of  the  operation,  an 
inherent  risk  of  thorough  removal  of  parametrium. 


Ovarian  Transplantation.— For  many  years  Martix  (Surg.,  Gyncc. 
and  Ob.sf.,  1922,  35,  573)  has  lieen  greatly  interested  in  the  subject  of 
ovarian  transplantation,  and  we  have  quoted  him  on  several  prcA'ious 
occasions.  His  latest  contribution  to  this  sul)ject  consists  of  a  col- 
lecti\e  review  of  the  literature,  with  an  extensive  bibliography,  which 
will  be  of  great  use  to  those  especially  interested  in  this  fascinating 
branch  of  gynecology.  He  summarizes  his  impression  of  the  whole 
subject  by  saying  that,   as  more  evidence  is  accumulated  from   tlic 
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literature,  the  claims  of  the  earher  enthusiasts  seem  to  become  less 
and  less  sul)stantial.  The  one  most  hopeful  feature  that  he  is  able  to 
glean  from  the  mass  of  more  or  less  loosely  recorded  evidence  is  that 
the  clinical  records  dealing  with  transplantation  in  the  human  show- 
that,  while  autotransplants  give  some  e^•idence  of  success,  homo- 
transplants  and  heterotransplants  give  practically  none  at  all.  On 
the  other  hand,  definite  evidence  of  success  is  recorded  as  the  result 
of  carefully  conducted  experiments  on  animals,  in  which  matters  of 
selection  of  appropriate  material  and  proper  technic  are  more  con- 
trollable than  in  dealing  with  the  human.  The  present  status  of  the 
question,  as  may  be  gleaned  from  the  more  recent  opinions  expressed, 
is  that  clinically  there  is  very  little  to  encourage  one  to  believe  that 
transplantation  of  ovaries,  as  practised  up  to  the  present  time,  has 
more  than  speculative  ^■alue  as  a  surgical  procedure.  There  is  some 
evidence  that  autotransplants  are  of  some  value  in  deferring  the 
symptoms  of  the  menopause  and  delaying  the  cessation  of  menstruation. 
It  is  difficult,  however,  not  to  attribute  some  of  this  evidence  to  sug- 
gestive therapeutics  or  to  unattached  ovarian  tissue  left  in  situ.  There 
is  practically  no  convincing  evidence  that  homotransplants  or  hetero- 
transplants have  been  successful  where  the  human  female  has  l)een 
the  recipient,  although  there  is  some  encouraging  evidence  recorded 
in  experimental  animal  surgery  that  not  only  autotransplants,  but 
homotransplants  and  even  heterotransplants  have  been  successful, 
and  the  sexual  function  of  the  castrated  animal  maintained.  The 
technic  followed  by  the  various  operators  on  the  human  females,  in 
too  many  instances,  seems  unsurgical  and  too  often  is  incompletely 
and  loosely  recorded,  leaving  the  impression  that  the  conclusions 
derived  from  such  work  must  be  unrelial)le.  There  is,  however, 
encouraging  evidence  in  all  this  endeavor  to  lead  one  to  hope  that 
the  subject  will  be  pursued  experimentally,  especially  for  the  purpose 
of  devising  a  rational  and  simple  technic,  leased  upon  the  work  of 
serologists,  endocrinologists,  hematologists  and  practical  clinical 
surgeons. 
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A  Ten  Year  Old  Strain  of  Fibroblasts. — Ebeling  (Jour.  Exp.  Med., 
1922,  35,  755)  described  the  actual  condition  of  a  strain  of  fibroblasts, 
obtained  from  the  heart  of  a  chick  embryo  which  had  completed  the 
tenth  year  of  its  life  /'//  rifro.     At  that  time  the  cultures  represented 
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the  1860th  generation  of  the  connective-tissue  cells.  The  growth 
of  the  tissue  fragments  was  as  rapid  as  during  the  past  years,  each 
fragment  generally  doubling  its  volume  in  forty -eight  hours.  The 
cultures  had  not  modified  their  appearance,  many  cells  dividing  mitoti- 
cally.  Although  other  experimenters  believe  that  cells  cultivated 
in  tiiw  did  not  use  the  substances  contained  in  the  medium  and  that 
the  masses  of  tissue  did  not  increase,  Ebeling  indicated  that  this  was 
not  the  case,  when  the  tissues  are  grown  in  a  medium  containing  embry- 
onic tissue  juices,  pointing  out  that  in  ten  years  more  than  30,000 
cultures  had  been  deri\ed  from  this  fragment  of  heart  less  than  1  c.mm. 
in  size  and  that  "  If  it  had  been  feasible  to  multiply  the  tissue  to  their 
greatest  possible  extent,  today  their  mass  would  be  very  much  larger 
than  the  sun,"  and  further,  "That  the  existence  of  the  ten  year  old 
strain  demonstrates  also  that  the  cells  are  potentially  immortal." 
These  experiments  have  aided  in  the  study  of  certain  biological 
problems.  Pure  cultures  of  cells  were  found  to  be  as  necessary  in 
physiology  as  pure  cultures  of  bacteria  in  bacteriology.  The  cells 
remained  indefinitely  young  or  grew  old  according  to  the  food  material 
they  were  given  and  the  extent  of  the  elimination  of  their  catabolic 
substances.  Since  it  has  become  possible  to  ol)tain  strains  of  lym- 
phyocytes  and  of  epithelial  cells  living  in  vitro  by  practically  the  same 
procedure  that  was  employed  for  fibroblasts,  the  author  states  that 
the  scope  of  these  studies  will  be  increased. 


The  Tetanus  Bacillus  as  an  Intestinal  Saprophyte  in  Man. — ^Yhile 
it  is  recognized  that  B.  tefcuii  is  widely  distributed  in  Nature,  the  role 
of  man  as  a  carrier  of  this  organism  has  received  little  attention.  It 
is  often  stated  in  the  literature  that  the  tetanus  bacillus  is  present  in 
the  digestive  tract  of  man,  the  statement  being  l)ased,  apparently, 
on  the  work  of  Pizzini  and  also  on  the  fact  that  this  offers  the  best 
explanation  for  some  idiopathic  ca.ses  of  tetanus  and  for  those  following 
typhoid  fever,  dysentery  and  hemorrhoid  operations.  Tenbroeck 
and  Bauer  (Jour.  Exp.  Med.,  1922,  36,  261)  found  that  84.7  per  cent 
of  78  male  Chinese,  .save  1,  harbored  tetanus  bacilli  in  their  stools. 
The  organisms  were  isolated  by  heating  impure  cultures  to  80°  C.  for 
twenty  minutes,  transferring  to  sterile  bouillon  plus  tissue  in  a  fer- 
mentation tube  and  plating  when  the  tetanus-like  forms  predominated. 
Virtually  all  the  film  examinations  were  made  after  the  tubes  had 
been  inoculated  four  days  but  latterly  it  was  learned  that  the  tetanus 
bacilli  were  more  abundant  after  incubation  of  five  or  six  days.  Field 
or  white  mice  were  inoculated  subcutaneously  with  the  centrifugalized 
branch  fluid  of  the  culture  tube  after  incubation  of  ten  days,  two 
receiving  0.001  cc,  tw^o  0.01  cc,  two  0.01  cc  plus  approximately  1  vmit 
of  tetanus  antitoxin,  and  two  0.1  cc  plus  the  same  amount  of  antitoxin. 
Only  those  cultures  were  called  B.  tcfani  which  produced  characteristic 
spasms  and  death  in  mice  receiving  0.001  cc  and  in  those  mice  injected 
with  0.1  cc  plus  about  1  unit  of  tetanus  antitoxin  in  which  there  were 
no  spasms  and  the  mice  survived  at  least  five  days.  The  authors  are 
convinced  that  tetanus  bacillus  was  growing  in  the  digestive  tract, 
inasmuch  as  it  was  present  in  persons  receiving  a  practically  sterile 
diet  for  a  month  or  more  and  because  one  individual  may  eliminate 
several  million  spores  of  B.  tcfani  in  a  single  stool. 
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Changes  in  the  Number  of  Small  Lymphocytes  of  the  Blood  Follow- 
ing Ligation  of  the  Thoracic  Duct. — ^The  extent  of  appearance  of  the 
lymphocyte  in  the  thoracic  duct  under  ordinary  conditions  or  its 
appearance  in  the  blood  stream  after  splenectomy  has  been  studied 
by  Biedl  and  von  Uecastello,  after  extirpation  of  important  glands  l)y 
Ehrlich  and  Rembach,  after  administration  of  pilocarpine  by  Rous 
and  following  ligation  of  the  thoracic  duct  by  Davis  and  Carlson,  and 
Bunting  and  Huston.  During  the  progress  of  work  on  intrathoracic 
ligation  of  the  thoracic  duct  in  five  young  adult  male  cats,  Lee  {Jour. 
Exp.  Med.,  1922,  36,  247)  had  an  opportunity  to  observe  the  efiect 
of  ligation  of  that  vessel  on  the  number  of  small  l;\'mphocytes  in  the 
blood.  The  blood  for  counting  was  procured  from  the  ear.  Dif- 
ferential counts  were  made  by  applying  Wright's  stain  to  the  smears 
and  counting  300  or  more  cells.  It  was  found  that  the  thoracic  duct 
ligation  "produced  an  immediate  decrease  in  the  number  of  small 
lymphocytes  to  the  extent  of  50  per  cent."  The  preoperative  \e\e\ 
was  again  reached  at  about  the  end  of  three  weeks.  The  author 
believes  "  that  the  gradual  return  of  the  number  of  small  lymphocytes 
to  the  preligation  level  took  place  jxiri  j^asftu  with  the  establishment 
of  the  collateral  circulation  of  the  thoracic  duct,  although,"  he  says 
"there  is  no  absolute  proof  of  this."  It  is  evident  from  these  obser- 
\ations  that  the  thoracic  duct  is  an  avenue  for  the  entrance  of  at 
least  half  of  the  small  lymphocytes  to  the  circulating  blood  in  the  cat. 
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Dermatosis  Following  the  Use  of  Cutting  Oils  and  Lubricating 
Compounds.— McCoNNELL  [I'jtldir  Ilcalih  Rcporis,  vol.  37,  No.  29, 
p.  1773)  sumnuirizes  a  rather  exhaustive  study  of  the  subject  as  follows: 
"In  this  report  attention  has  l)een  particularly  directed  toward  the 
practical  nu'thod  of  preventing  the  dermatosis,  but  it  is  realized  that 
only  a  mininiuiu  reduction  in  tlie  niunber  of  cases  is  effected  by  merely 
reconiiucnding  pre\entives  to  the  workmen  without  ]>roviding  adequate 
sanit.iry  arrangements  and  employing  responsible  supervision.  The 
weight  of  the  evidence  collected  in  this  investigation  incriminates  oils 
and  lubricating  comi)oun(ls  of  all  types  carrying  extraneous  matter  in 
suspension  as  the  primary  cause  in  producing  the  initial  dermatosis  by 
mechanical  obstruction  of  the  sebaceous  orifices,  the  underlving  or  basic 


HYGIENE   AND    PUBLIC    HEALTH  467 

tause  beinu-  a  deficiency  of  the  natural  oiliness  ol'  the  skin.  Infecting 
organisms,  which  usually  inhabit  the  body  surface,  but  which  may  be 
carried  by  cutting  licjuids,  frequently  find  ingress  to  the  skin  through 
the  primary  tlermatic  lesions  by  reason  of  the  sufferer's  scratching  the 
affected  surface  or  by  reason  of  other  irritation,  and  thereby  ])roduce  a 
secondary  infection  of  the  dermatosis  as  a  complication.  In  other 
cases  the  abrasions  produced  by  particles  of  the  metal  become  infected 
and  complicate  the  dermatosis.  The  condition  so  arising  is  not, 
however,  allied  to  the  primary  dermatosis,  but  is  similar  to  conditions, 
which  would  be  classified  under  the  head  of  abrasions  and  infections, 
such  as  are  commonly  found  where^'er  bacteria  are  present.  Pre^■ention 
depends,  first,  upon  thorough  cleanliness,  and,  second,  upon  the  applica- 
tion of  lanolin  or  lanolin  and  castor  oil  to  the  skin  at  the  beginning  of  the 
work  period.  Cure  is  accomplished  by  rest  of  the  affected  parts  and  by 
constant  use  of  the  preventive  measures." 


Influenza:    Framingham  Epidemic  and  Postepidemic    Observations. 

— Studies  conducted  under  the  pKAMLVciHAM  Commixity  Hkaltu  and 
TrBERCULOSis  Demonstration  (Fnimhigham  Monograph,  1922,  No. 
9)  led  to  the  following  conclusions:  (1)  A  very  small  percentage  (1 
per  cent)  of  the  group  have  had  a  recurrent  attack  of  influenza  subse- 
quent to  the  primary  epidemic.  (2)  A  fairly  large  percentage  seemed 
to  have  acquired  the  practice  of  going  to  their  own  physician  for  an 
examinatit)n,  either  as  a  result  of  the  general  medical  examination 
propaganda,  or  partly  as  a  result  of  the  emphasis  gi\en  to  this  idea 
in  connection  with  the  postepidemic  activities.  Twenty-nine  per  cent 
of  the  indi\iduals  can\-assed  in  the  second  follow-up  stated  that  they 
had  l)een  to  their  own  physician  at  least  once  during  the  preceding  six 
months  for  medical  advice,  other  than  for  specific  medical  treatment. 
(3)  Cardiac  signs  seem  to  have  been  moderately  stirred  up  by  the 
epidemic,  the  percentage  of  cases,  as  compared  with  preepidemic 
examinations,  increasing  from  o  to  8  per  cent  in  the  first  follow-up. 
Howe\er,  the  disappearance  of  these  symptoms  in  the  second  follow- 
up  seems  to  ha\e  been  substantial,  and  the  general  wave  of  cardiac 
symptoms  seems  to  have  subsided  to  a  figure  approximately  the  same 
as  the  preepidemic  finding.  (4)  Persistent,  vague  and  undiagnosed 
respiratory  findings  were  increased  by  the  epidemic,  this  increase 
apparently  persisting  during  the  second  and  third  follow-ups.  (o) 
While  the  number  of  active  cases  of  tuberculosis  discovered  in  the 
group  after  the  epidemic  in  the  first  follow-up  was  increased  by  1  per 
cent  o\er  the  preepidemic  findings,  this  apparent  lighting  up  of  the 
disease  seems  to  ha\e  been  more  than  compensated  for  by  the  rearrest 
of  the  active  process  in  this  group,  as  indicated  both  by  the  findings 
in  the  second  and  third  follow-ups  (0.3  per  cent  in  the  second  follow-up) 
and  by  the  general  ()bser\'ations  of  the  medical  staft',  leading  to  the 
conclusion  that  the  epidemic  has  not  been  a  conspicuous,  responsible 
factor  in  increasing  the  pre\alence  of  active  tuberculosis.  The  con- 
clusion is  further  sul)stantiated  by  the  mortality -rates  in  Framingham 
and,  indeed,  throughout  the  United  States. 
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123  cases  of  anthrax  connected  with  the  tanninj>-  in(kistry  in  the  twelve 
years  from  1910  to  1921,  inclusive.  This  numl)er  represents  almost 
12  per  cent  of  the  directly  exposed  employees.  The  mortality  among 
these  123  cases  was  over  21  per  cent.  The  authors  state  that  in  the 
five-year  period  for  which  accurate  statistics  were  made,  there  was  a 
yearly  morbidity  rate  of  almost  2  per  cent  of  the  directly  exposed 
employees.  The  directly  exposed  employees  include  those  handling  raw 
stock  and  those  soaking  and  liming  this  stock.  Anthrax  has  been  con- 
tracted from  the  handling  of  non-packer  cattle  hides  from  Texas, 
Mexico,  China,  India  and  South  America,  and  from  goat  skins  from 
many  regions.  Anthrax  has  been  contracted  from  the  handling  of 
both  dry  and  wet  salted  hides  and  skins,  and  from  both  certified  and 
uncertified  stock,  and  anthrax  bacilli  haxe  been  isolated  from  both. 
The  present  practice  of  certification  offers  little  or  no  protection  to  the 
tanner.  The  nnortality  of  cases  treated  in  hospitals  has  been  con- 
sideraljly  less  than  one-half  that  of  unhospitalized  cases.  In  Pennsyl- 
^•ania  apparently  the  best  results  of  treatment  have  been  obtained  by 
the  injection  of  strong  phenol  solutions  (25  to  50  per  cent)  locally 
around  the  area  of  the  initial  lesion,  with  or  without  excision  of  the 
lesion.  The  use  of  antianthrax  serum  with  excision  of  the  local  lesion 
has  also  given  excellent  results,  and  the  authors  do  not  desire  to  create 
the  impression  that  it  should  not  be  used.  They  state  they  would  be 
inclined,  from  a  consideration  of  the  Pennsylvania  experience,  to 
advocate  the  continued  intensive  use  of  a  reliable  serum  subcutaneously 
or  intravenously,  combined  with  excision  of  the  local  lesion  and  the 
injection  of  concentrated  phenol  solution  around  the  wound.  Early 
diagnosis,  prompt  hospitalization  if  possible,  and  absolute  rest  are 
essential  for  success  in  any  form  of  treatment.  Anthrax  continues  to 
be  a  decided  menace  to  both  the  cattle  hide  and  goat  skin  tanner  and 
will  continue  to  be  so  until  some  method  is  developed  whereby  tanneries 
cease  'to  receive  anthrax  infested  raw  stock.  Seymour-Jones  advocates 
for  England  the  prohibition  of  the  importation  of  any  raw  stock  not 
previously  converted  to  the  wet  salt  sta+e  by  means  of  his  formic  acid 
and  mercuric  chloride  method.  Whatever  method  may  Ije  finally 
adopted  the  authors  feel  strongly  that  all  undisinfected  imported  stock 
should  be  disinfected  at  one  or  more  centrally  located  government 
disinfecting  stations  before  being  shipped  to  the  tanners,  as  the  English 
government  is  doing  at  present  with  wool  and  hair. 
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SOME    OBSERVATIONS    UPON    THE    HISTOLOGICAL    CHANGES 

IN  LYMPHATIC  GLANDS  FOLLOWING  EXPOSURE 

TO  RADIUM. 

By  J.  C.  :\IOTTRA.M,  M.D., 

(From  the  Research  De|)ar1nient,  Radium  Institute,  London.) 

The  lV)llowing  observations  were  made  with  reference  to  certain 
prol)lems  of  cancer  imminiity,  althongh  here  they  are  pnl)lishe(l 
largely  di\'orce(l  from  the  cancer  problem.  They  are  concerned 
with  the  histological  changes  in  the  iliac  lymphatic  gland  of  the 
rat  which  follow  exposure  of  the  whole  animal  to  radiations  from 
radium.  Li  this  very  difficult  and  controversial  field  conclusions 
have  only  been  drawn  with  great  diffidence,  and  perhaps  more 
especially  with  a  view  to  encourage  other  workers  to  take  up  what 
appears  to  be  a  profitable  line  of  in\-estigation. 

A  brief  description  of  the  histological  structure  of  the  n(M"mal 
iliac  lymph  gland  of  the  rat  is  a  necessary  preliminary.  The  gland 
is  enclosed  in  a  fine  connective  tissue  capsule,  which  sends  fine 
processes  throughout  the  gland,  dividing  it  into  a  sponge-like  mesh- 
work.  At  one  or  more  places  a  hilimi  is  seen  where  a  thicker  l^and 
of  connective  tissue  enters  the  gland,  carrying  with  it  bloodvessels 
and  lymphatic  vessels.  The  whole  gland  is  composed  of  a  s])onge- 
work  of  lymphatic  channels  and  reticular  cells;  the  aft'erent  lym- 
phatic vessels  open  into  this  system  at  the  surface  of  the  gland,  the 
efferent  leave  it  centrally  via  the  hilum.  Between  these  channels 
lie  the  various  cell  masses  shown  diagrammatically  in  Fig.  I. 

(a)  Irregular  islands  of  plasmoidoc>'tes  occupy  the  center  of  the 
gland;  they  usually  extend  to  the  margin  in  a  few  places  (X  and 
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Y  in  Fig.  1).  They  are  grouped  around  the  bloodvessels,  and 
separated  by  lymphocytic  channels,  The  exact  nature  of  these 
cells  is  in  doubt;  some  observers  describe  them  as  plasma  cells, 
other  consider  that  they  are  lymphoid  myeloblasts.  They  closely 
reseml^le  cells  which  gi\'e  rise  to  red  cells  in  the  spleen,  and  very 
occasionalh'  have  been  seen  having  the  same  function  in  the  iliac 


Fig.  1. — Projection  drawing  of  a  normal  iliac  lymphatic  gland.  Dotted  areas, 
plasmoidocytes;  plain  area.s,  lymphatic  channels;  lined  areas,  central  group  of 
lymphocytes;  cross-hatched  areas,  marginal  ring  of  lymphocytes;  areas  with  crosses, 
follicles. 


l\'m])h  gland.  As  they  ha\e  not  quite  tyi)ical  plasma  cell  characters, 
^Nlaximow  called  them  plasmoidocytes,  and  this  term  is  used  through- 
out this  communication. 

(h)  More  or  less  circular  masses  of  lymphocytes  are  also  centrally 
placed,  and  grouped  around  the  bloodvessels.  They  arc  directh' 
colli imioiis   with   tlie  jjlasinoidocylc  masses,   as  shown   in    I'Mg.    1 
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(lined  areas).      When  tliey  oceur  the  lymphatic  chainiels  are  col- 
Uipsed,  or  filled  with  lymphocytes. 

(c)  Just  within  the  capsule  of  the  gland  there  is  a  ring  of  lympho- 
cytes (cross  hatched  areas),  quite  distinct  from  the  central  grouj)  of 
lymphocytes,  and  not  continuous  with  the  plasma  cell  groups. 
This  ring,  as  already  mentioned,  may  not  be  complete;  it  is  absent 
where  the  plasma  cells  reach  the  margin.  It  varies  considerably  in 
thickness. 

(d)  Round  the  margin  and  lying  among  the  marginal  lymj)ho- 
cytes  are  follicles  consisting  of  circular  collections  of  macrojjhagcs 
(clasmatocytes  or  phagocytic  endothelial  cells) .  (Areas  with  crosses.) 
Around  the  outer  half  of  these  corpuscles  the  marginal  lympho- 
cytes are  especially  accumidated,  whereas  on  their  inner  side  they 
are  scanty  or  absent. 

With  this  general  description  attention  may  now  be  directed  to 
more  detailed  histological  findings.  Dividing  cells  are  only  to  be 
seen  in  two  situations,  among  the  cells  forming  the  follicles,  and 
among  the  plasma  cells.  Mitotic  figures,  though  specially  stained 
for,  ha^e  never  been  seen  on  either  the  marginal  or  central  groups  of 
lymphocytes. 

As  regards  the  follicles,  the  generally  accepted  view  is  that  they 
are  the  mother  cells  of  the  lymphocytes  found  more  or  less  surround- 
ing them.    The  following  facts  are,  however,  against  this  conclusion : 

1.  As  before  mentioned,  the  surrounding  h-niphocytes  are  numer- 
ous toward  the  outer  side,  and  few  or  absent  on  the  inner  of  the 
follicles:  whereas  the  distribution  of  the  mitotic  figures  is  exactly 
the  reverse  (Fig.  2).  It  follows  that  cell  division  is  confined  to  the 
side  where  few  or  no  lymphocytes  are  found. 

2.  Mitotic  figures  are  not  especially  confined  to  the  outlying 
cells  of  the  follicles,  and  yet  h-mplioc^tes  are  never  seen  scattered 
among  these  cells  either  in  the  center  of  the  follicle  or  toward  its 
inner  margin.  They  are,  howe\er,  to  l)e  seen  among  the  cells  form- 
ing the  outer  margin  of  the  follicle,  where,  however,  mitotic  figin-es 
are  very  rarely  seen. 

3.  The  lymphocytes  surrounding  the  follicles  have  not  the  char- 
acters of  young  cells  recently  divided  oft'.  Their  protoplasm  is  not 
scanty,  and  the  nucleus  is  irregular  in  shape,  pyknotic,  and  stains 
palely.  They  have,  in  fact,  the  characters  of  old  partly  degenerated 
cells  rather  than  young  (Fig.  3,  b). 

4.  These  degenerated  appearances  are  especially  marked  among 
the  lymphocytes  directly  abutting  on  the  follicles,  and  especially 
among  these  found  scattered  among  the  follicle  cells  along  the  outer 
margin  (Fig.  3,  c). 

5.  There  is  evidence  that  these  margin  lymphoc}i;es  are  carried 
on  to  the  gland  by  means  of  the  afferent  lymphatics.  The  afterent 
lymphatics  enter  the  gland  all  along  its  outer  margin,  opening 
directly  into  the  lymphatic  space  immediately  within  the  capsule. 
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and  it  is  clear  that  any  lymphocytes  carried  in  the  afferent  lymph 
will  be  deposited  liere. 


Fig.  2. — The  six  follicles  of  Fig.  1,  showinjr  the  distrihution  of  the  mitotic  figures. 
Note  that  the  mito.sos  are  for  the  most  part  internal  to  the  micldle  line  (dotted). 
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Fig.  3. — Lymphocytes,  u,  from  the  central  grou]);  '*,  from  the  marginal  group;   and 
c,  lying  among  the  outer  cells  of  the  follicles. 
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To  test  this  the  foUowhig  experiment  was  carried  out.  The  riyht 
ihac  glands  of  six  rats  were  removed.  During  the  succeeding  night 
the  animals  were  subjected  to  (5  and  7  radiation  (unscreened)  suffi- 
cient to  produce  a  marked  disappearance  of  lymphocytes  from  the 
circulation;  the  left  iliac  glands  were  removed  the  next  day,  in 
some  cases  immediateh%  and  in  other  cases,  a  few  hours  after  the 
radiation  was  stopped.  A  histological  cc^nparison  on  the  two 
sets  of  glands  was  then  made,  and  it  was  foiuid  that  in  each  case  a 
very  great  increase  in  the  number  of  marginal  lymphocytes  had 
occurred,  without  any  increase  in  the  number  of  mitoses  in  the 
follicles,  and  further,  that  these  lymphocytes  presented  degenera- 
tive changes.  Control  experiments  carried  out  without  radiation, 
using  six  animals,  showed  no  such  change. 

If  the  cells  of  the  follicles  do  not  produce  lymphocytes  by  mitosis 
they  must  be  converted  into  some  other  cells,  for  their  accumulation 
in  the  lym])hatic  gland  is  limited,  and  yet  their  rate  of  di\'ision  is 
rapid,  judging  from  the  great  number  of  dividing  cells  seen.  Evi- 
dence will  be  brought  forward  later  as  regards  their  destination. 

Nevertheless,  they  have  some  relation  to  the  lymphocytes,  which 
accumulate  around  them  in  this  characteristic  manner.  The  clue 
to  this  relationship  is  given  by  the  numerous  cell  inclusions  to  be 
seen  within  \acuoles  in  their  protoplasm.  They  were  hrst  described 
by  Flemming,  who  called  them  "stainable  particles,"  and  con- 
cluded that  they  were  particles  of  chromatin.  They  stain  very 
deeply  with  basic  dyes,  as  do  dividing  and  some  forms  of  degenera- 
ting chromatin.  It  is  now  certain  that  they  represent  the  phago- 
cytosis of  lymphocytes. 

The  drawing  shown  in  Fig.  4  represents  all  the  stages  from  the 
hrst  inclusion  of  a  lymphocyte  within  the  vacuole  to  its  final  dis- 
integration into  fine  granules.  The  first  change  is  a  loss  of  the 
structural  detail  of  the  nucleus,  accompanied  by  a  tendency  to 
stain  more  darkly  than  the  nuclei  of  the  sm'rounding,  but  not  yet 
ingested,  lymphocytes.  The  next  change  is  a  fragmentation  of  the 
darkened  nucleus  into  at  first  large,  and  subsequently  small  dark 
granules.  Finally  these  granules  gradually  change  their  staining 
qualities.  For  instance  if  stained  with  p,\Tonin-meth}'l-green  after 
fixation  with  acetic  alcoht)l,  they  first  stain  purple,  but  finally  the 
fine  granules  take  only  the  p\Tonin,  or  if  stained  with  eosinate  of 
methylene  blue  and  eosin  after  fixation  with  formol-potassiiun- 
bichromate,  they  first  stain  dark  blue,  then  purple,  and  finally  red. 
Thus  the  l)asic  nuclear  staining  quality  gradually  changes  to  a 
more  protoplasmic  acid  type. 

The  last  stage  consists  of  the  disappearance  of  the  vacuole  and 
the  disposition  of  the  red  granules  in  the  protoplasm  chiefiy  around 
the  surface,  away  from  the  nucleus.  It  is  possible  that  the  vacuole 
may  be  to  some  extent  due  to  shrinkage  during  fixation,  as  it  varies 
wvich  in  size  in  different  specimens, 
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It  may  be  here  mentioned  that  the  amount  of  this  phagocytosis 
is  directly  proportional  to  the  number  of  lymphocytes  around  the 
follicles,  and  it  is  not  seen  in  the  absence  of  marginal  lymphocytes, 
whereas  it  is  especially  abundant  with  the  great  marginal  accumu- 
lation following  radiation. 

It  is  doubtful  whether  all  of  the  marginal  lyin])hocytes  are  in  this 
way  destroyed,  or  only  the  more  degenerated  forms,  the  others 
passing  through  the  gland  by  means  of  the  lymphatic  channels  and 
eflferent  lymphatics. 

Turning  now  to  the  plasmoidocytes  (or  myeloblasts)  occupying 
the  central  areas  of  the  gland,  they,  like  the  cells  of  the  follicles,  are 
to  be  seen  undergoing  mitosis.  It  is  possible  that  this  division  to 
some  extent  results  in  an  increase  in  the  number  of  plasmoidocytes ; 
but  such  an  increase  must  soon  reach  a  limit,  as  there  is  no  evidence 
that  these  cells  leave  the  gland  either  in  the  blood  or  lymph,  or  by 
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Fig.  4. — Follicle  cells  containing  lymi)hoeytes  in  various  stages  of  phagocytosis. 


other  means.    From  the  following  observations  it  is  concluded  that 
they  by  their  division  give  rise  to  lymphocytes: 

1.  The  central  groups  of  lymphocytes  occupy  similar  positions 
to  the  plasmoidocyte  groups  (Fig.  1). 

2.  At  the  margins  these  groups  of  lymphocytes  are  directly  con- 
tinuous with  the  plasmoidocyte  groups  (Fig.  1.) 

o.  At  this  junction  of  lymphocytes  and  plasmoidocytes,  dividing 
plasmoidocytes  are  especially  to  be  seen,  as  if  the  change  b}' division 
was  occurring  here. 

4.  There  is  a  correlation  between  these  two  groups;  when  central 
"lymphocytes  are  abundant'*  plasmoidocyte  groups  are  scanty  and 
viee  versa. 

").  The  lymphocytes  of  the  central  group  hnxe  the  characters  of 
young  cells.  They  have  a  scanty  protoplasm,  a  small  round  darkly 
stained  nucleus,  and  often  show  the  kataphase  condition  of  mitosis. 
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(i.  The  return  of  lyini)h()cytes  to  the  circulation  is  associated  with 
(hvision  of  the  i)lasni()i(locytes  in  the  <i;hiii(l,  as  is  shown  l)y  the 
following  experiment. 

The  prolonged  exposure  of  an  animal  to  radium  irradiation  or 
roentgen-rays  results  in  a  great  destruction  of  Ixinphocytes  through- 


FiG.  5. — Projection  of  an  iliac  lymphatic  gland  after  an  exposure  of  the  animal  to 
0.22  rads;  the  various  cell  groups  are  indicated  as  in  Fig.  1. 


out  the  body,  so  much  so  that  sections  of  lymphoid  tissues  such  as 
the  spleen  or  lymphatic  gland  may  fail  to  show  a  single  lymphocyte 
(Fig.  5).  It  is  evident  that  not  only  must  existing  lymphocj'tes 
have  been  destroyed,  but  also  the  production  of  fresh  lymphoc;^i;es 
must  have  been  inliibited.  If  Iymphoc\'tes  are  derived  from  the 
division  of  plasm oidoc\i;es  in  the  lymphatic  gland  of  the  rat,  then 
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prolonged  exposure  to  radium  l)y  inliibiting  this  division  sliould 
result  in  the  accumulation  of  these  plasmoidocytes. 

This  expectation  was  found  to  he  the  case.  After  ex])osure  to 
7  radiation  for  twelve  days  (0.22  rads),  the  inguinal  lymph  glands 
in  the  case  of  five  animals  were  foimd  to  consist  almost  solely  of 
plasmoidocytes,  in  some  cases  entirely. 

It  has  already  been  mentioned  that  there  is  evidence  that  the 
cells  of  the  follicles  do  not  by  division  form  lymphocytes,  but  have 
some  other  relation.  The  following  facts  suggest  that  they  may 
become  converted  into  plasmoidocytes: 

1.  It  is  possible  to  trace  every  intermediate  stage  between  a 
macrophage  cell  of  the  follicle  and  a  plasmoidocyte. 

2.  The  macrophages  gradually  accumulate,  by  the  digestion  of 
lymphocytes,  red  granules  in  their  protoplasm  which  have  exactly 
similar  staining  qualities  as  the  red  granules  of  plasmoidocytes,  and 
these  granules  tend  from  their  first  appearance  to  be  deposited  not 
near  the  nucleus,  but  toward  the  outside  of  the  cell,  as  is  the  case 
with  the  plasmoidocytes. 

3.  It  often  occurs  that  the  ])lasmoidocyte  group  extend  right  to 
the  margin  of  the  gland,  and  where  this  occurs  neither  marginal 
lymphocytes  nor  follicles  are  seen.  In  the  absence  of  marginal 
lymphocytes,  the  follicle  cells  cease  to  divide,  and  their  ])lace  is 
taken  by  plasmoidocytes. 

4.  The  follicle  cells  are  arranged  around  bloodvessels  on  exactly 
the  same  way  as  the  plasmoidocytes  are. 

The  functions,  origin,  and  fate  of  the  plasmoidocytes  in  the 
lymphatic  gland  have  now  been  dealt  with,  and  as  regards  the 
follicle  cells,  their  function  and  fate  have  also  been  considered,  only 
their  origin  remains  to  be  discussed. 

If  a  rat  be  given  sufficient  7  radiation  to  produce  a  profound 
lymphopenia,  it  has  been  seen  that  a  few  hours  later  a  considerable 
accumulation  of  marginal  lymphocytes  occm's.  If  a  further  interval 
of  time  be  allowed  to  elaps(^  l)efore  the  examination  of  the  gland  is 
made,  then  numerous  young  follicles  will  be  seen.  The  following 
exposure  was  found  to  give  good  results:  100  mg.  RaBr22HoO, 
screen  2  mm.  lead,  distance  eight  inches,  time  five  days,  animal 
killed  at  end  of  exposure. 

I  nder  these  conditions,  along  the  inner  edge  of  the  marginal 
lymphocytes  will  be  seen  numerous  small  bloodvessels  and  cai)il- 
laries,  lying  among  a  network  of  lymphatic  spaces,  lined  by  endo- 
thelial cells.  Detailed  examination  will  show,  that  in  many  cases, 
lying  in  vacuoles  of  these  endothelial  cells  are  the  nuclei  of  lympho- 
cytes in  the  various  stages  of  digestion  shown  in  Fig.  6.  It  is  here, 
in  fact,  that  the  early  stages  of  this  digestion  are  especially  to  be 
seen.  Not  only  do  these  lymphatic  endothelial  cells  (reticular  cells) 
show  this  digestion,  but  also  the  endothelial  cells  lining  the  small 
bloodvessels. 
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As  further  evidence,  that  there  is  a  close  relation  between  a 
typical  endothelial  cell  and  the  cells  of  the  follicles,  is  the  fact  that 
every  gradation  from  one  to  the  otiier  can  easily  he  found,  as  shown 
in  Fig.  7. 
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Fig.  6. — Endothelial  cells  lining  a  lymphatic  channel,  showing  phagocytosis  of 

lymphocytes. 


Fig.  7. — Shows  transition  from  endothelial  cell,  1,  to  follicle  cell,  2,  3  and  4,  endo- 
thelial cells  phagocytosing  lymphocytes;  5,  endothelial  cell  intermediate  in  respect 
of  granules  between  endothelial  and  follicle  cell. 


The  follicle  cell  differs  from  the  endothelial  cell  only  qualitatively, 
the  pale  staining  nucleus  is  common  to  both ;  both  have  one  or  two 
nucleoli,  large  in  the  follicle  cells,  small  in  the  endothelial  cell.  In 
both  the  protoplasm  is  moderate  in  c[uantity  and  finely  reticular, 
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it  contains  fine  red  granules  when  stained  with  eosinate  of  methylene 
blue,  numerous  in  the  follicle  cell,  and  scanty  in  the  endothelial 
cell.  Other  staining  methods  do  not  differentiate  any  (qualitative 
difference. 

The  way  in  which  the  lymphocytes  arising  from  division  of  the 
plasmoidocytes  leave  the  lymphatic  gland  and  find  their  way  into 
the  blood  stream  remains  to  be  considered.  The  finding  of  many 
young  l\Tiiphocytes  in  the  efferent  lymphatic  vessels  is  strong  evi- 
dence that  this  is  a  way  of  exit.  Nevertheless  examination  of  the 
bloodvessels  running  among  the  central  groups  of  lymphocytes 
often  reveals  lymphocytes  lying  between  the  lining  endothelial 
cells,  as  shown  in  Fig.  8.  Thus  this  direct  migration  into  the  lilood 
stream  appears  to  be  an  alternative  way. 


Fig.  S. — Portion  of  a  small  bloodvessel  traveraaig  a  central  group  of  lymphocytes, 
showing  lymphocytes  lying  between  the  endothelial  cells. 


As  before  mentioned  plasmoidocytes  are  not  seen  in  either  of 
these  situations. 

The  accompanying  diagram  (Fig.  D)  gives  a  concise  view  of  the 
conclusions  which  have  been  drawn,  the  arrow  denoting  the  direction 
of  the  changes.  Some  conclusions  have  been  drawn  with  confidence, 
such  as  the  phagocytosis  of  lymphocytes  by  follicle  cells,  others 
with  doubt,  such  as  the  conversion  of  follicle  cells  into  plasmoido- 
c;>'tes. 

Lymphocytes,  Jj,  enter  the  gland  by  the  afferent  lymphatics,  and 
are  devoured  by  endothelial  cells,  E.  These  cells  then  gradually 
change  into  follicle  cells,  M ;  increasing  in  numbers  by  cell  division, 
they  next  become  converted  into  plasmoidocytes  or  myelocytes,  F. 
The  ]:>lasmoidocytes  divide  into  lymphocytes,  which  leave  the 
gland  by  the  eil'erent  lymphocytes,  or  possibly  by  the  bloodvessels. 
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These  observations  liuA'e  an  important  l)earin,i;'  npon  the  work 
beint;-  carried  out  at  the  IVIiddlesex  Hospital-  *  ^,  and  the  Rockefeller 
Institute''  '^  "^  upon  the  relation  between  lymphocytes  and  cancer 
inuiiunity.  For  instance,  at  the  Rockefeller  Institute  numerous 
communications  have  appeared  showing  that  an  exi)osure  of  animals 
to  small  doses  of  roenti!;en-rays  and  dry  heat  is  followed  by  an 
increase  in  the  number  of  mitotic  figures  in  the  corpuscles  of  the 
spleen  and  lymph  glands,  and  this  has  been  taken  as  evidence  of  a 
stimulation  of  lymphocytic  formation,  whereas  according  to  the 
\iews  here  laid  down,  it  is  due  t(^  the  accumulation  of  degenerated 
Iymj)h()cytes  as  a  result  of  the  treatment. 


Artryy 


-TriiDiph 


Fig.  9. — Diagi-am  of  the  conclusions  which  have  been  arrived  at.  L,  lymphocyte; 
E,  endothelial  cell;  M,  macrophage  of  follicle;  M  D,  macrophage,  dividing;  P, 
plasmoidocyte;  P  D,  plasmoidocyte  dividing.  The  sequence  of  changes  reads  from 
left  to  right. 


It  may  be  mentioned  that  Murphy  and  his  associates  noted  the 
degenerated  and  pyknotic  lymphocytes  surrounding  the  corpuscles. 
Further  reference  to  their  communication  will  reveal  the  fact  that 
the  lymphocytosis  wdiich  follows  exposure  to  roentgen-rays  and 
dry  heat  does  not  correspond  in  point  of  time  with  the  increased 
number  of  mitoses  in  the  follicles.  This  occurs  often  many  days 
before  the  lymphocytosis  appears  in  the  circulation,  antl  they  make 
special  note  of  this  discrepancy,  namely  tlie  finding  of  increased 
mitosis,  but  without  lymphocytosis. 

It  may  be  mentioned  that  two  observers,  Latta'^  and  Maximow^ 
have  both  recently  concluded  that  the  follicle  cells  phagocyte 
lymphocytes. 
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THE  PERMEABILITY  OF  THE  INTESTINAL  MUCOSA  TO  CERTAIN 

TYPES  OF  BACTERIA,  DETERMINED  BY  CULTURES 

FROM  THE  THORACIC  DUCT. 

By  Cakl  S.  Williamson,  M.l)., 

DIVISION    OF    EXPERIMENTAL    SURGERY    AND    PATHOLOGY, 
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RoLLo  O.  Brown,  M.D., 
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In  many  cases  of  pneumonia  developing  soon  after  operations 
in  the  al)dominal  cavity  the  cause  is  obscure.  In  view  of  the 
fact  that  bacteria  producing  chronic  pulmonary  lesions  often  gain 
access  to  the  respiratory  tract  by  way  of  the  digestive  tract  and 
lymphatics,  it  occurred  to  us  that  the  same  route  might  be  available 
to  bacteria  producing  postoperative  pneumonia.  We,  therefore, 
made  the  investigation  which  is  described  here. 

An  attempt  was  made  to  learn  if  bacteria  introduced  into  the 
intestinal  canal  under  normal  conditions,  and  conditions  com- 
parable to  operative  procedures  could  be  recovered  from  the  lymph 
stream.  The  observations  were  made  on  dogs  with  thoracic  duct 
fistulas.  Sterile  technic  was  used  in  all  the  operative  procedures. 
The  technic  for  making  the  thoracic  duct  fistula  was  modified 
from  that  employed  by  Biedl  and  will  be  described  briefly. 

Technic  of  Operation.  The  animal  was  fasted  for  from  twehe 
to  sixteen  hours,  and  four  to  six  hours  before  operation,  it  was  fed 
a  mixture  consisting  of  300  cc  of  milk  and  200  cc  of  melted  lard. 
In  most  instances  the  animal  ate  the  meal  readily,  although  it 
was  necessary  to  give  the  mixture  with  a  stomach  tube  to  some. 
The  meal  of  fat  was  given  to  stimulate  the  flow  of  lymph,  to  distend 
the  lymphatic  channels,  and  to  make  it  easier  to  identify  the  thoracic 
duct.  After  sufficient  time  had  elapsed,  the  animal  was  placed 
in  an  etherizing  cabinet  and  anesthetized  quickly  in  order  to  pre- 
vent vomiting;  afterward  it  was  placed  on  the  operating  table  and 
ether  was  given  by  an  anesthetometer.  The  maintenance  of 
artificial  respiration  was  necessary  in  case  of  accidental  puncture 
of  the  pleura  during  the  course  of  the  operation.  The  purpose  of 
this  operation  was  to  make  the  external  jugular  ^■ein  a  conduit  for 
the  discharge  of  lymph,  unmixed  with  blood,  to  the  outside. 

A  straight  incision  was  made  over  the  left  jugular  vein  extending 
from  the  middle  of  the  clavicle  upward  to  the  level  of  the  cricoul 
cartilage.  The  ^'eill  was  then  dissected  free  and  nU  tributprieti 
were  ligated  and  sectioned,  Aft^r  the  external  jugular  ve|n  h(id 
been  freed  its  junction  with  the  Internal  was  sought  and  the  point 
of  entrance  of  the  thoracic  duct  locstf d  (^^■^-  jHu^tra.tion) .   A  ligature 
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was  then  placed  around  the  venous  trunk  on  the  eanh'ac  side  of 
the  entrance  of  the  (hict  and  another  around  the  internal  ju<;ular 
vein  about  1  cm.  from  its  junction  with  the  external.  After  all  \eins 
entering  into  the  common  jugular  had  been  ligated,  a  ligature  was 
placed  around  the  external  jugular  near  the  upper  border  of  the 
thyroid  cartilage  and  the  vein  was  sectioned  below.  The  clotted 
blood  was  expressed  from  the  vein  and  a  flow  of  lymi)h  was 
established.     A  soft  rublier  catheter  was  inserted  into  the  vein,  and 


In-ie'crbCLl  ju capiat:  u 
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Diagranunatic  sketch  showing  duct  fistul 


the  vein  w  ith  its  catheter  was  brought  out  through  a  stab  wound  in 
the  skin  and  sutured  in  place  with  one  or  two  silk  sutures.  In  a 
few  days  the  catheter  came  away,  leaving  a  patent  fistula. 

It  was  possible,  with  careful  handling,  to  maintain  a  flow  of 
lymph  for  from  two  to  four  weeks,  but  in  the  majority  of  instances 
the  fistula  closed  in  about  two  weeks.  Collateral  circulation  of 
lymph  develops  very  rapidly  in  the  presence  of  gb^tructiop^  |iinder- 
jog  free  discharge  tQ  tb§  putside, 
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After  the  fistula  was  established,  it  was  necessary  to  select  an 
organism.  It  must  be  easily  cultivated,  not  commonly  found  in 
the  laboratory,  nonpathogenic,  and  readily  identified.  Bacillus 
])rodi(ii()su,s  was  chosen  as  the  organism  most  nearly  meeting  all 
these  rec^uirements.  The  bacteria  were  grown  either  on  dextrose- 
agar  plates  or  in  dextrose-bouillon.  Cultures  forty-eight  hours 
old  usually  were  used  for  injection.  Bouillon  cultures  were 
employed  in  a  few  experiments  only;  they  were  fed  or  administered 
by  stomach  tube.  The  agar  cultures  were  remo^■ed  from  the  plates 
with  as  little  agar  as  possible  and  placed  in  normal  salt  solution. 
This  was  well  shaken  to  insure  even  distribution  and  administered 
by  stomach  tube.  Attempt  to  estimate  the  number  of  bacteria 
for  each  unit  of  solution  was  not  made.  Control  cultures  were 
always  taken  before  administrntion  to  insure  the  use  of  a  viable 
organism.  In  the  case  of  the  salt  suspension,  the  solution  used 
contained  enough  organisms  to  make  a  definite  pink  color.  The 
amount  of  suspension  given  varied  from  20  to  30  cc  for  each  dose. 
Before  the  bacteria  were  administered  control  cultures  of  lymj^h 
from  the  thoracic  duct  fistula  were  always  made  in  order  to  rule 
out  the  possibility  of  contamination  from  the  animal's  cage.  After 
feeding,  cultures  of  lymph  were  made  at  hourly  intervals  during  a 
period  of  from  six  to  eight  hours ;  in  most  cases  cultures  were  made 
twenty-four  and  forty-eight  hours  after  ingestion.  All  cultures 
were  taken  on  sterile  cotton  swabs  and  plated  on  dextrose-agar 
plates.  These  were  then  incubated  at  room  temperature  for  from 
twenty-four  to  forty-eight  hours.  Suspicious  api)earing  colonies 
were  subcultured  and  the  organisms  iilentified  microscopically. 

Experiments.  Our  experiments  were  divided  into  eight  groups, 
each  group  comprising  a  minimum  of  five  experiments  and  several 
groups  containing  from  fifteen  to  twenty.  The  standard  technic 
for  culturing  referred  to  was  used  m  all  experiments  with  the 
exception  of  the  groii})  in  which  the  feces  were  cultures.  The 
technic  of  this  experiment  is  explained  in  the  summary  of  Group  7. 

Group  1.  The  animals  were  fasted  for  from  twelve  to  t\\'enty- 
four  hours  and  then  bacteria  were  administered  with  a  small  amount 
of  food  or,  as  in  some  instances,  by  stomach  tube.  The  condition 
of  the  gastrointestinal  tract  in  fasting  animals  is  comparable  to 
that  ol)tained  in  man  by  jjreoperative  fasting.  All  cultures  in  this 
group  of  experiments  were  negative. 

(iroup  ~2.  In  many  preoperative  cases  a  purge  of  castor  oil  or 
magnesium  sulphate  is  given.  This  causes  some  irritation  of  the 
intestinal  tract,  and  might  be  a  factor  in  allowing  the  passage  of 
bacteria  from  the  intestinal  canal  into  the  lymph  stream.  In  this 
group  of  experiments  45  to  GO  cc  castor  oil,  or  15  to  20  gin. 
magnesium  sulj)hate  were  given  twelve  to  fifteen  hours  prior  to 
feeding.  The  technic  of  feeding  and  culturing  was  the  same  as 
that  employed  in  Group  i,  and  the  same  n(!gatiYe  results  were 
obtained. 
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Group  3.  Certain  observers  have  foniui  that  the  i)eriiieal)iUty 
of  the  intestinal  tract  to  l)acteria  is  increased  by  certain  types  of 
food,  particuhirly  fat.  By  the  technic  used  in  the  experiments  in 
Groups  1  and  2,  we  att(>nipted  to  determine  the  influence  of  diet 
on  absorption  of  bacteria.  Besides  the  bacteria,  the  animals  were 
given  diets  rich  in  protein,  fat,  and  carbohydrates,  and  some  experi- 
ments were  run  in  which  the  animals  were  on  mixed  diets.  Cultures 
taken  from  animals  on  the  various  diets  were  negative  for  the 
ingested    bacteria. 

Groiq)  4-  Since  we  believed  that  the  bacteria  might  be  killed 
by  the  gastric  juice  tluring  their  passage  through  the  stomach,  it 
was  tlesirable  to  obviate  this  possibility  and  at  the  same  time,  to 
introduce  them  near  the  beginning  of  the  jejunum.  This,  besides 
lessening  the  concentration  of  the  hydrochloric  acid,  would  provide 
for  maximal  absorption.  A  loop  of  the  jejunum,  15  to  30  cm.  below 
the  ligament  of  Treitz,  was  sutured  beneath  the  skin  ten  to  twelve 
days  before  the  experiment  was  performed.  A  middle  line  incision 
was  made  under  sterile  technic,  and  the  jejunum  was  brought  up 
the  desired  distance  from  the  ligament  of  Treitz.  The  recti  muscles 
Avere  sutured  together  beneath  the  loop  of  intestine  with  interrupted 
sutures  of  No.  2  catgut.  Care  must  be  taken  to  insure  a  sufficient 
opening  at  the  point  of  exit  from  and  entrance  into  the  abdominal 
cavity.  If  caution  is  not  used  the  points  of  exit  and  entry  are  apt 
to  be  too  small  and  result  in  obstruction.  It  is  also  important, 
in  drawing  the  edges  of  the  recti  muscles  together,  not  to  place 
the  sutures  too  close  together  or  to  pull  them  too  firmly  else  they 
are  apt  to  obstruct  the  fiow  of  blood  to  the  transposed  loop  of 
intestine.  We  usually  transpose  a  loop  12  to  15  cm.  long  and 
use  four  sutures  to  hold  the  recti  together  beneath  it.  After  the 
edges  of  the  recti  were  sutured  together  the  subcutaneous  fascia 
was  closed  with  a  continuous  la^^er  of  catgut  sutures.  The  skin 
was  then  closed  with  a  continuous  suture  of  linen.  The  wound 
healed  in  a  few  days  and  a  thoracic  duct  fistula  was  made  as  in 
preAaous  experiments.  With  a  syringe  and  needle  20  to  30  cc  of 
a  salt  solution  suspension  of  bacteria  were  injected  directly  into 
the  jejunum,  which  was  readily  felt  beneath  the  skin.  Cultures 
from  these  animals  were  entirely  negative,  showing  that  the  gastric 
juice  is  not  a  factor  in  the  negative  cultures  obtained  from  the 
lymph  of  the  thoracic  duct,  and  from  the  feces. 

Group  5.  In  the  experiments  in  Groups  1  to  5,  the  permeability 
of  the  normal  intestinal  tract  to  bacteria,  exclusively,  has  been 
tested.  In  experiments  of  Group  5  we  introduced  a  traumatic 
factor.  Dogs  with  freely  discharging  duct  fistulas  were  anesthetized 
and  placed  on  the  operating  table,  and  the  abdomen  was  opened. 
The  viscera  were  brought  out  of  the  peritoneal  cavity  and  exposed 
to  the  air  for  from  fifteen  to  twenty  minutes.  In  some  instances, 
also,  the  viscera  were  rubbed  with  a  dry  gauze  sponge  until  gentle 
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oozing  occurred.  At  the  end  of  the  trauma  tic  period,  fifteen  to 
twenty  minutes,  the  bacteria,  20  to  oO  cc  of  a  pink  solution,  Avere 
injected  by  a  hypodermic  syringe  directly  into  the  stomach  or,  as 
in  some  instances,  into  the  jejunum,  and  the  abdomen  was  closed. 
The  animal  was  then  allowed  to  recover  from  the  ether  and  cultures 
were  taken  as  in  the  preceding  experiments.  Several  cultures  were 
positive,  but  in  each  instance  the  animal  had  vomited  while  recover- 
ing from  the  anesthetic  and  these  positive  cultures  were  regarded 
as  contaminations.  Cultures  of  the  vomitus  were  positive. 
Trauma,  then,  did  not  make  the  intestinal  tract  more  permeable  to 
bacteria,  as  shown  by  cultures  of  the  lymph  from  the  thoracic  duct. 

Group  6.  Realizing  that  the  preceding  experiments,  while 
similar,  are  not  comparable  to  o]x?rative  procedures  on  the  intestinal 
tract,  we  performed  standard  intestinal  operations  on  dogs  with 
fistulas  as  of  the  thoracic  duct,  for  example,  gastroenterostomies 
and  end-to-end  anastomoses.  At  the  completion  of  operation 
bacteria  were  injected  into  the  stomachs  of  the  dogs  with  gastro- 
enterostomies and  into  tlie  intestines  above  the  anastomosis  in  dogs 
with  end-to-end  anastomoses.  Routine  cultures  taken  following 
operation  in  this  group  of  experiments  were  negative. 

Gnmp  7.  Since  absorption  from  the  colon  occurs,  as  demon- 
strated by  rectal  feeding  and  so  forth,  we  decided  to  determine 
whether  bacteria  injected  into  the  rectum  could  be  recovered  from 
the  thoracic  duct  by  culture.  From  90  to  100  cc  of  the  standard 
bacterial  suspension  was  slowly  injected  into  the  rectum  by  means 
of  a  rubber  tube,  and  in  most  instances  the  animals  retained  practi- 
cally all  of  the  injected  fluid.  However,  routine  cultures  from  the 
thoracic  duct  were  uniformly  ne.jrative  for  Bacillus  prodigiosus. 

We  wished  to  learn  if  bacteria  ingested  as  in  the  preceding  experi- 
ments could  be  recovered  from  the  feces,  and,  therefore,  the  feces 
of  a  few  animals,  two  or  three  in  each  series,  were  cultured  twelve, 
twenty-four,  forty-eight,  and  se\enty-two  hours  after  ingestion. 
These  cultures  were  always  negative,  showing  that  the  ingested 
l)acteria  disappeared  somewhere  along  the  digestive  tract. 

Group)  8.  In  this  series  of  experiments  eight  animals  with  freely 
discharging  ducts  were  used.  From  20  to  30  cc  of  the  standard 
bacterial  suspension  were  injected  with  a  needle  and  syringe  directly 
into  the  peritoneal  cavity,  and  routine  cultures  from  the  discharging 
duct  were  made.  Positive  cultures  were  obtained  from  foui:  of 
the  eight  animals  in  from  two  to  four  hours  after  injection.  This 
is  the  only  group  of  experiments  in  the  entire,  comparati\'ely  large, 
series  in  which  the  results  were  positive. 

Discussion.  ]\Iuch  work  has  been  done  to  show  that  bacteria 
pass  from  the  intestinal  tract  into  the  blood  stream,  especially 
bacteria  that  produce  chronic  diseases.  Ravenel,  working  with 
the  bacillus  of  tuberculosis,  recovered  the  organism  from  the 
blood  after  ingestion  in  a  high  percentage  of  instances.     Diet  was 
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a  factor  in  the  success  of  these  experiments,  tliat  is,  an  animal  fed 
on  fat  l)ef()re  or  simultaneously  with  the  bacteria  always  showed 
a  greater  number  of  i)ositi\e  blood  cultures  than  did  the  fastinji 
animal.  Nicolas  and  Descas  haxe  also  shown  the  iiiHuence  of 
diet  on  the  permeability  of  the  intestine  to  bacteria  as  shown  by 
culture  of  the  blood. 

In  our  experiments  cultures  of  the  lymph  from  the  thoracic  duct 
following  ingestion  of  Bacilhis  prodhjiosus,  regardless  of  the  diet 
of  the  animal,  were  always  negative,  as  were  cultures  of  the  feces. 
Somewhere  along  the  digestive  tract  the  bacteria  were  destroyed 
or  absorbed.  We  consider  that,  to  a  large  extent,  the  germicidal 
action  of  the  acid  gastric  juice  was  ruled  out  in  the  experiments 
of  Group  4,  but  even  these  cultures  were  negative.  Howe\'er,  it 
was  not  i)ossible  to  rule  out  the  destroying  power  of  the  digestive 
juices  for  the  bacteria.  The  intestinal  tract  is  host  to  many  types 
of  bacteria,  but  Bacillus  prodigiosiis  is  not  among  them,  and  it  is 
entirely  possible  that  a  new  organism  in  the  intestinal  tract  is 
promptly  destroyed  by  the  action  of  the  digestive  fluids.  On  this 
point  we  can  offer  no  direct  evidence  except  to  call  attention  to 
the  countless  varieties  of  bacteria  that  are  constantly  being  taken 
into  the  body  with  the  food,  only  a  small  number  of  which  survive 
unless  they  are  especially  resistant,  as  is  the  bacillus  of  tuberculosis. 

On  the  other  hand,  two  other  possibilities  must  be  considered 
in  accounting  for  the  disappearance  of  the  ingested  organisms. 
These  bacteria  may  pass  through  the  intestinal  villas  directly  into 
the  blood  stream;  but  since  our  problem  has  to  do  only  with  the 
recovery  of  the  ingested  bacteria  from  a  discharging  thoracic  duct, 
we  have  made  no  observations  on  this  point.  The  other  possibility 
is  that  the  bacteria  did  pass  through  the  intestinal  wall  with  the 
chyle,  but  were  destro\'ed,  or  came  through  in  such  small  numbers 
by  our  method  of  culturing  that  they  were  not  recovered. 

Hess  has  shown  that,  if  bacteria  are  injected  into  the  colon  and 
blood  cultures  made,  it  is  necessary  to  use  a  large  amount  of  blood 
in  order  to  recover  the  bacteria.  We  believe  that  if  bacteria  come 
through  the  thoracic  duct  in  such  a  small  number  as  not  to  be 
detected  by  our  method  of  culture,  they  could  not  be  a  factor  in 
the  production  of  postoperative  pneumonia.  Pless  also  determined 
that  Bacillus  prodigiosus  injected  into  the  rectums  and  colons  of 
rabbits  could  be  recovered  from  the  upper  digestive  tract  within  a 
few  hours  after  injection  and  also  from  the  blood  stream,  if  large 
amounts  of  blood  were  cultured.  Ravenel  and  Hammer,  in  attempt- 
ing to  confirm  the  work  of  Hess,  concluded,  from  a  small  series  of 
experiments,  that  passage  of  bacteria  from  the  rectum  and  colon 
into  the  blood  stream  is  problematic.  From  observations  on  the 
possible  passage  of  bacteria  from  the  rectum  and  colon  into  the 
lymph  stream  we  have  reached  the  same  conclusion  as  regards  the 
lymph  as  Ravenel  and  Hammer  reached  in  regard  to  the  blood. 
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The  experiments  of  Group  S  were  made  as  eoiitrol  experiments 
on  the  passage  of  baeteria  from  the  intestinal  tract  into  the  lymph. 
We,  at  present,  are  not  prepared  to  discuss  the  significance  of  the 
passage  of  bacteria  from  the  peritoneal  cavity  into  the  hinph; 
this  will  be  dealt  with  in  a  future  paper. 

Conclusions.  1.  It  is  not  possible  to  recover  Bacillus  prodiyiosus 
from  a  fistula  of  the  thoracic  duct  })y  culture  of  the  lymph  after 
ingestion  of  the  organisms. 

2.  The  negative  results  were  not  influenced  by  tliet  or  by  trauma 
due  to  exposure  of  the  viscera  or  to  standard  operative  procedures. 

3.  Cultures  of  the  feces  for  the  ingested  organisms  were  negative. 

4.  Cultures  obtained  from  the  thoracic  duct  following  injection 
of  the  bacteria  into  the  peritoneal  cavity  were  positive  in  50  per 
cent  of  the  experiments  of  Group  S. 
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A  STUDY  OF  THE  BILE    OBTAINED  BY  NONSURGICAL  BILIARY 

DRAINAGE,  WITH  ESPECIAL  REFERENCE  TO  ITS 
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By  George  Morris  Piersol,  M.D., 
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H.  L.  BocKus,  M.D., 

PHILADELPHIA. 

It  is  our  purpose  in  this  paper  to  puint  out  the  information  of 
practical  clinical  importance  that  ma}'  be  obtained  from  a  study 
of  the  bile  collected  by  means  of  duodenal  drainage.  In  1919, 
B.  B.  Vincent  Lyon^  published  a  paper  in  which  he  showed  how  fresh 
bile  may  be  obtained  tlu-ougli  duodenal  drainage,  basing  this  work 
of  practical  value  upon  a  suggestion  made  by  Meltzer-  two  years 
before  in  an  article  entitled  "Disturbances  of  the  Law  of  Contrary 
Innervation  as  a  Pathogenetic  Factor  in  the  Diseases  of  the  Bile 
Duct  and  Gall-bladder."     Until  recently,  such  a  procedure  would 

*  Read  before  the  American  C'limatological  and  Clinical  Association,  May  3,  1922, 
at  Washington,  D.  C. 
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have  been  out  of  the  (iiu'stion,  for  u|)  to  101!)  practically  all  studies 
upon  the  composition  and  bacteriology  of  the  bile  were  made  entirely 
upon  bile  obtained  from  the  gall-bladder  at  operations  or  at  auto))sy, 
or  through  posto])erative  biliary  fistuhv,  with  the  exception  of  studies 
made  on  the  fasting  bile  by  Einhorn. 

It  will  be  recalled  tliat  in  this  connection  Melt/er  suggested  the 
possi})ility  of  causing,  through  "crossed  innervation,"  the  paradoxi- 
cal situation  of  relaxation  of  the  sphincter  of  the  common  duct 
and  at  the  same  time  contraction  of  the  gall-bladder  by  the  local 
a])plication  to  the  duodenum,  by  means  of  the  duodenal  tube,  of 
a  25  per  cent  solution  of  magnesium  sul])hate.  In  making  this 
suggestion,  Meltzer  but  elaborated  upon  the  well-])ro\ed  physio- 
logic observations  made  over  twenty  years  before  by  Doyon  and 
Oddi.  To  Lyon,  however,  belongs  the  credit  of  first  making 
practical  use  of  these  i)hysiologic  and  pharmacologic  facts  in  diag- 
nosis. He  showed  that  when  through  a  duodenal  tube  hyperiso- 
tonic  solutions  of  magnesium  sulphate  are  brought  in  contact  with 
the  duodenal  mucous  membrane  and  are  withdrawn  before  al)sorj)- 
tion  takes  place,  fresh  l)ile  may  be  obtained  from  the  gall-bladder 
and  bile  ducts,  and  further  that  this  bile  may  be  separated  into 
three  definite  fractions,  /.  e.,  "A"  bile  which  comes  from  the  common 
duct,  "B"  bile  which  is  of  a  different  character  and  is  derived  from 
the  gall-bladder,  and  "C"  bile  which  is  obtained  from  the  hei)atic 
ducts  and  bile  capillaries  and  canalicula;. 

Abundant  confirmation  of  his  earlier  work  has  been  obtained  l)y 
Lyon  upon  an  enormous  series  of  cases,  and  has  been  further  con- 
firmed by  a  large  number  of  other  observers.  Thus  there  has  been 
established  a  com])aratively  simple  technic,  by  which  with  reason- 
able certainty  fresh  bile  from  various  portions  of  the  l)iliary  tract 
may  be  collected  through  the  duodenal  tube.  It  is  not  too  nuich 
to  say  that  the  method  has  become  firmly  established,  and  must 
be  looked  upon  as  a  well-recognized  and  necessary  additional 
method  of  gastrointestinal  examination. 

In  passing  it  is  perhaps  fair  to  point  out  that  the  hypothesis 
advanced  by  Meltzer,  and  its  further  application  by  Lyon,  have  not 
been  accorded  imiform  ai)proval.  There  are  those  who  question 
the  validity  of  ai)plying  the  law  of  "crossed  innervation"  to  the 
gall-i)ladder  and  the  muscle  of  Oddi.  There  are  others  who  ques- 
tion whether  the  sphincteric  action  of  the  muscle  of  Oddi  is  definitely 
established  and  whether  there  is  a  specific  action  of  magnesiiun 
sulphate  in  bringing  about  this  relaxation  and  stimulation  through 
intraduodenal  excitation.  Much  stress  is  laid  upon  the  fact  that 
Meltzer's  hypothesis  is  purely  theoretical  and  has  never  been 
proved.  The  careful  experimental  work  of  Doyon  and  Oddi,  in 
1894  and  1895,  seems  to  refute  this  latter  contention.  A  thorough 
discussion  of  these  moot  points  would  here  be  out  of  place,  but 
it  is  our  belief,  based  upon  personul  observation  and  exj)erienc9 
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with  the  method,  in  conjunction  with  increasing  chnical  and  experi- 
mental evidence,  that  the  principle  enunciated  by  Meltzer  and 
put  to  ])ractical  use  by  Lyon  is  in  the  main  entirely  reliable.  An 
admiral)le  critical  discussion  of  the  entire  question  has  been  fur- 
nished by  Smithies,  Karshner  and  Oleson.'* 

During  the  past  year  transduodenal  lavage  and  stimulation  of 
the  flow  of  bile,  by  the  introduction  of  h\^3erisotonic  magnesium 
sulphate  solution,  has  become  almost  a  routine  practice  in  the 
Gastrointestinal  Clinic  at  the  Graduate  School  of  the  University  of 
Pennsylvania.  In  the  course  of  this  work  we  have  met  with  the 
difficulties  and  disappointments  from  time  to  time  that  have  been 
common  to  all  Avorkers  in  this  field.  On  the  whole  our  results 
have  been  encouraging  and  rarely  has  serious  difficulty  been  experi- 
enced in  introducing  a  duodenal  tube  into  the  duodenum.  As  a 
rule,  not  over  an  hour  and  a  half  has  been  required  to  get  the  tul)e 
in  ])lace.  We  have  not  had  the  difficulties  claimed  by  some  in 
determining  the  position  of  the  duodenal  tube.  Without  resorting 
to  fluoroscopic  examination  we  believe  that  the  presence  of  the 
tube  in  the  duodenum  can  usually  be  determined:  (1)  By  the  pres- 
ence of  the  "duodenal  tug,"  that  is,  wdien  the  tube  is  in  the  duo- 
denum the  plunger  of  the  syringe  attached  to  the  free  end  of  the 
tube  will  return  to  its  position  when  traction  is  made  upon  it. 
Such  is  not  the  case,  as  a  rule,  when  the  tip  is  still  in  the  stomach. 
(2)  The  appearance  of  piu-e  yellow  alkaline  bile  on  aspiration  or 
a  lemon-yellow  froth.  (3)  P'ailure  to  obtain  water  in  the  syringe 
after  half  a  glass  of  water  has  been  taken  by  mouth.  (4)  When  the 
tube  is  in  the  duodenum,  if  30  cc  of  warm  water  are  allowed  to  run 
in  and  are  then  siphoned  off  by  g^-avity  the  water  will  return  defi- 
nitely bile-stained.  The  latter  method  is  particularly  efficacious  in 
those  cases  in  which  nothing  can  be  obtained  by  aspiration  due  to 
a  closed  sphincter. 

We  have  experienced  Init  little  difficulty  in  recognizing  the  three 
bile  fractions  referred  to  by  Lycjn,  namely,  the  "A,"  "B"  and  "C" 
bile.  Doubt  has  been  entertained  by  some  as  to  whether  the  dark 
l)ile  alleged  to  come  from  the  gall-bladder  is  actually  derived  from 
this  source.  In  this  connection  observations,  which  are  being 
carried  out  by  one  of  us  in  conjunction  with  Dr.  Eiiiiann,  of 
the  Bacteriological  Laboratories  of  the  Presbyterian  Hospital  of 
Philadelphia,  and  which  await  later  publication,  are  suggestive. 
Estimation  of  the  cholesterin  content  of  the  various  specimens 
of  bile  conclusively  shows  that  in  the  dark  gall-bladder  bile  the 
amoimt  of  cholesterin  is  approximately  four  and  a  half  times 
greater  than  that  obtained  from  either  the  common  duct  or  hepatic 
duct  specimens.  This  increased  cholesterin  content  results  from 
the  concentration  and  stagnation  of  the  bile  which  tiikcf>  place  ii\ 

3  Jour.  Am.  Me4.  Assn.,  I'J^L  77,  2036^ 
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the  gall-hladder.  The  remarkable  ahihty  of  the  gall-hhidder  to 
concentrate  tlie  bile,  and  the  restriction  of  this  concentratini^ 
ability  to  the  gall-bladder,  has  been  admirably  shown  by  the  work 
of  Rous  and  McMaster.^  These  authors  have  shown  that  bile  is 
actually  diluted  in  the  bile  ducts,  whereas  the  gall-bladder  is  able 
to  reduce  the  bulk  of  bile  deliveretl  to  it  as  much  as  ten  and  two- 
fifths  times  in  twenty-two  and  a  half  hours. 

Five  cases  of  cystic  duct  obstruction  recently  observed  are 
interesting  from  this  standpoint.  The  diagnosis  in  3  of  them  was 
definitely  confirmed,  1  by  operation  and  2  by  roentgen-ray.  There 
was  no  reasonable  doubt  about  the  diagnosis  in  the  other  2.  It 
was  not  possible  to  separate  the  bile  into  definite  "A,"  "B"  and 
"C"  fractions,  as  there  was  no  color  change.  In  each  case,  how- 
ever, the  bile  was  collected  in  three  separate  bottles,  the  bottles 
being  changed  at  the  time  when  the  color  change  usually  occurs 
in  normal  cases.  Each  case  was  restimulated  several  times  to  be 
sure  that  no  "B"  bile  was  obtainable.  In  each  case  the  amount  of 
cholesterin  in  the  three  collected  samples  was  practically  identical. 
Compare  these  cholesterin  readings  with  that  for  normal  cases.  In 
the  latter  the  "B"  fraction  is  always  about  four  and  one-half  times 
as  rich  in  cholesterin  as  the  "A"  and  "  C  "  bile.  Its  ratio  is  the  same 
as  that  given  by  Hawk"  in  his  table  comparing  the  composition  of 
liver  bile  and  gall-bladder  bile  obtained  directly  from  these  organs. 
The  "C"  fraction  usually  contains  about  10  mg.  more  cholesterin 
than  the  "A"  l)ile,  probably  due  to  its  being  slightly  mixed  with 
the  "B"  bile.  All  of  these  cases  had  patent  common  ducts.  An 
ample  quantity  of  bile  was  drained  from  each.  If  this  "  B  "  fraction 
is  due  to  liver  stimulation  or  to  magnesium  sulphate,  as  has  been 
claimed  by  some  observers,  why  was  it  not  possible  to  drain  dark 
bile  from  these  cases  of  cystic  duct  obstruction,  there  being  no 
interference  with  the  drainage  of  bile  from  the  liver?  If  the  "B" 
fraction  is  due  to  liver  activity  and  not  to  concentration  of  bile  in 
the  gall-bladder,  why  was  not  the  cholesterin  content  of  the  bile 
in  the  middle  of  the  drainage  four  and  one-half  times  greater  than 
that  obtained  early  and  late  in  the  drainage  as  it  was  in  normal 
cases  without  cystic  duct  obstruction?  Cases  of  this  nature,  which 
are  constantly  found  in  routine  work,  are  decidedly  convincing 
and  seem  to  indicate  that  bile  can  be  definitely  separated  into  frac- 
tions, and  that  these  fractions  represent  the  bile  from  the  common 
duct,  gall-bladder  and  the  hepatic  duct  system  in  that  order. 
Whether  or  not  the  gall-bladder  is  emptied  completely  is  not 
definitely  known.  We  do  not  believe  it  is  as  a  rule,  for  upon 
i-estiraulating  after  having  obtained  the  three  fractions  a  small 
amount  of  gall-bladder  bile  will  frequently  be  obtained  the  second 
time. 

<  Jour.  Exper.  Med.,  1921,  34,  7. 

^  Practical  Physiological  Chemistry,  Seventh  Edition. 
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The  technic  employed  by  us  for  obtaining  samples  of  bile  for 
ordinary  study  is  essentially  the  same  as  that  advocated  by  Lyon 
and  now  widely  employed.  The  method  is  so  well  known  that 
detailed  discussion  seems  unnecessary. 

The  accumulated  observations  of  many  workers  during  the  last 
couple  of  years  leave  no  doubt  but  that  valuable  data  are  obtain- 
able from  bile  collected  by  the  transduodenal  route,  from  which, 
with  a  fair  degree  of  accuracy,  may  be  determined  the  state  of 
the  biliary  tract.  In  order  to  be  of  \alue,  it  is  generally  conceded 
that  the  study  of  the  bile  must  be  carried  out  when  the  specimens 
are  fresh.  These  studies  may  be  grouped  under  three  headings: 
(1)  The  gross  appearance  of  the  bile;  (2)  its  microscopic  appear- 
ance;  and  (3)  its  bacteriology. 

When  such  examinations  are  carried  out  the  following  conclu- 
sions are  justified  as  to  the  state  of  the  biliary  passages. 

If  the  "A"  bile  obtained  from  the  common  duct  is  tiu'bid  and 
more  viscid  than  normal  and  shows  the  presence  of  a  considerable 
number  of  bile-stained  epithelial  cells  of  the  tall  columnar  variety, 
less  tall  than  gall-bladder  epithelium,  mucus,  leukocytes  and  bac- 
teria, it  is  suggestive  of  chronic  common  bile-duct  infection. 

The  study  of  the  "B"  fraction  is  of  the  greatest  significance. 
Grossly  the  normal  "B"  bile  is  clear,  transparent,  light  amber  to 
dark  brown  in  color.  It  is  free  from  shreds  and  gross  detritus. 
The  color  change  between  the  "A"  and  "B"  fractions  is  usually 
sharp.  The  "B"  bile  is  viscid  and  averages  about  35  to  45  cc. 
Microscopically  it  may  show  an  occasional  cholesterin  crystal  or 
fatty  acid  crystal,  particularly  if  allowed  to  stand.  A  slight  amount 
of  amorphous  bile  salt  is  frequently  seen  or  an  occasional  epithelial 
element.  It  is  not  unusual  to  see  elements,  the  identity  of  which 
cannot  be  determined.  An}'  addition  to  this  picture  means,  as  a 
rule,  some  biliary  tract  pathology.  Chronic  cholecystitis,  the  most 
common  condition  encountered,  causes  alteration  in  the  gross 
appearance  of  the  "B"  fraction.  The  bile  is  static,  deep  brown  or 
black  color,  turbid  and  very  A'iscid.  It  frequently  contains  gross 
detritus  and  flakes  of  mucus.  For  the  microscopic  examination 
one  of  these  flakes  should  be  selected.  ^Microscopy  will  usually 
reveal  the  true  condition  of  the  viscus.  The  presence  of  clumps  of 
degenerated  bile-stained  epithelial  cells  of  the  tall  columnar  variety 
associated  with  colonies  of  bacteria  is  diagnostic  of  cholecystitis. 
Frequently  mucus,  considerable  imidentified  detritus,  leukocytes 
and  ])igment  crystals  add  themselves  to  the  picture.  We  have 
noticed  frequently  a  considerable  quantity  of  small  rectangular 
prisms  vary  slightly  bile-stained.  Whether  these  are  pigment 
crystals  or  l)ile  salts  we  are  not  prepared  to  say.  An  abnormal 
amount  of  cholesterin  crystals  v.hen  en  iiui.ssr  or  in  cluini)s  is  very 
suggestive  of  stones. 

If  the   "C"  bile  s1k)Ws  the  more  marked  departure  from  the 
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normal  we  should  infer  that  the  focus  is  either  in  the  liei)atic  duct 
radicles  or  the  liver.  We  have  drained  three  cases  of  jaundice 
following  arsphenamin  injections  and  found  the  most  marked 
change  in  the  liver  bile.  After  several  drainings  this  was  very 
noticeable,  the  freshly  secreted  bile  coming  last  being  very  turbid 
and  full  of  detritus  and  degenerated  epithelial  cells;  no  organisms 
were  seen. 

It  must  be  borne  in  mind  that  frequently  toward  the  end  of  the 
drainage  a  milky  turbidity  will  develop,  due  to  an  ejection  of  gastric 
juice  into  the  duodenum.  Hydrochloric  acid  renders  bile  turbid. 
We  have  been  unable  to  determine  the  cause. 

If  one  is  positive  that  the  tube  is  in  the  duodenum  and  bile  cannot 
be  obtained  following  the  stimulation,  a  hasty  conclusion  must 
not  be  drawn  that  common  bile  duct  obstruction  is  present  even 
when  jaundice  exists.  Stimulate  at  least  tliree  times.  Usually  the 
sphincter  of  Oddi,  for  some  reason,  does  not  open  until  the  second 
or  third  stimulation.  We  have  noticed  this  particularly  in  two 
t^i^es  of  individuals,  patients  suffering  from  vagotonia  and  those 
with  chronic  cholecystitis.  If  after  two  or  three  drainages  and 
the  administration  of  belladonna  bile  cannot  be  obtained,  a  diag- 
nosis of  common  duct  obstruction  may  be  made. 

The  repeated  absence  of  the  "B"  fraction  means  cystic  duct 
obstruction  in  the  presence  of  a  gall-bladder. 

A  careful  study  of  the  bile  fractions  as  to  their  manner  of  appear- 
ing, the  macroscopic  and  microscopic  examination  of  the  bile,  all 
yield  important  information  relative  to  the  condition  of  the  biliary 
tract. 

From  a  diagnostic,  prognostic  and  therapeutic  standpoint, 
obviously  great  interest  centers  about  the  bacteriologic  examina- 
tion of  the  bile.  A  satisfactory  technic  for  carrying  out  such  an 
examination  is  obviously  difficult,  and  many  factors  must  be  over- 
come before  the  result  obtained  can  be  regarded  as  reliable.  In 
numerous  instances  we  have  attempted  bacteriologic  studies  of  the 
bile.  In  an  effort  to  have  these  observations  as  reliable  as  possible 
the  following  technic,  after  the  method  advocated  by  Lyon,  has 
been  adopted. 

The  night  before  the  examination  is  to  be  made  the  patient 
must  brush  the  teeth  thoroughly;  the  mouth  and  throat  are  care- 
fully washed  by  lavoris  (weak  astringent  solution  of  ZnCl  and 
formalin),  followed  by  liquor  antisepticus.  From  then  on  no 
further  food  or  fluid  is  ingested  and  the  tube  is  passed  the  follow- 
ing morning  on  a  fasting  stomach.  Prior  to  the  passage  of  the 
tube  the  tlu"oat  and  mouth  are  thoroughly  disinfected  by  la\'oris 
followed  by  liquor  antisepticus.  The  duodenal  tube,  having  been 
rendered  sterile  by  careful  surgical  sterilization,  is  then  passed  by 
an  operator  wearing  sterile  gloves  and  a  sterile  gown.  As  soon 
as  the  duodenal  tube  has  reached  the  stomach  the  stomach   is 
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carefully  washed  with  distilled  water  until  the  return  is  entirely 
clear.  It  is  next  washed  with  a  solution  of  lavoris,  (30  cc  being 
diluted  with  200  cc  of  sterile  water.  This  laxage  is  followed  by 
another  lavage  of  sterile  water.  Then  250  cc  of  a  1  to  1000  silvol 
solution  are  introduced  into  the  stomach  and  removed.  This  is 
followed  by  another  lavage  with  sterile  water,  which  is  continued 
until  the  return  flow  is  entirely  clear.  Such  fluid  or  contents  as 
is  then  remaining  in  the  stomach  is  cultured  and  the  duodenal 
tube  allowed  to  pass  into  the  duodenum.  Before  stimulation  with 
magnesiimi  sulphate  a  culture  is  made  from  the  duodenal  contents. 
Then  stimulation  of  the  diiodenimi  is  carried  out  as  usual,  with 
75  cc  of  a  25  per  cent  solution  of  sterile  magnesium  sulphate.  The 
})ile  is  then  obtained  in  the  usual  way,  being  segregated  in  the  three 
fractions  "A,"  "B"  and  "C,"  from  all  of  which  separate  cultures 
are  made. 

By  following  this  method  it  is  generally  possible  to  render  the 
upper  alimentary  tract  sterile  for  all  practical  purposes.  By 
taking  cultures  from  the  stomach  and  duodenum,  and  possibly  the 
mouth  and  throat,  before  stimulation  is  made,  one  is  enabled  to 
know  which,  if  any,  organisms  are  j^resent  in  these  structures 
before  the  flow  of  bile  begins.  Exceptionally  the  only  organisms 
obtained  from  the  bile  are  the  same  as  those  obtained  from  the 
stomach  or  duodenum  before  the  bile  has  entered  it.  Under  such 
conditions  the  organisms  found  cannot  be  regarded  as  in  any  way 
peculiar  to  the  bile,  and  the  cultures  should  be  repeated.  If  the 
cultures  obtained  from  the  bile  contain  only  the  commoner  mouth 
sapro]:)hytes  such  as  the  Streptococcus  sali\'arius,  ^licrococcus 
catarrhalis  or  the  Bacillus  subrilis,  no  significance  can  be  attached 
to  the  findings,  which  must  be  looked  upon  as  due  to  contamination. 
The  organisms,  which,  however,  are  of  im{)ortance  and  whic-li  have 
been  repeatedly  isolated  by  numerous  observers,  include  strepto- 
cocci, especially  the  hemolyticus,  the  Sta])hylococcus  aureus  and 
albus,  the  Bacillus  typhosus  and  the  colon  Inicillus.  From  the 
somewhat  meagre  published  results  of  bacteriologic  examination  of 
the  bile  thus  obtained  it  is  surprising  to  note  the  frequency  with 
which  some  observers  have  found  hemolytic  streptococci.  It  is 
also  interesting  to  note  that  pneumococci  have  been  reported  by 
some,  which  seems  somewhat  incomprehensible  in  \'iew  of  the  well- 
known  bile-soluble  property  of  pneumococci. 

It  must  be  admitted  that  the  technical  difficulties,  as  well  as  the 
rather  meagre  knowledge  at  present  available  as  to  the  bacteriology 
of  the  stomach,  duodenum  and  biliary  passages,  often  make  the 
l)acteriologic  study  of  the  bile  distinctly  unsatisfactory. 

Elaborate  and  careful  experimental  studies  on  the  bacteria,  and 
the  static  and  germicidal  properties  of  the  bile  have  been  carried  out 
by  Xeilson  and  Meyer. ^     Their  experitnents  were  largely  done  with 

«  .lour.  Iiifecl.  Dis.,  1921,  28,  r)42. 


PIERSOL,    BOCKUS:    NONSURGICAL    BILIARY    DRAINAGE  493 

test-tubes  and  included  a  variety  of  biles  from  ditterent  animals, 
such  as  cats,  goats,  rats,  dogs,  oxen,  sheep,  pigs,  and  a  few  obser- 
vations on  bile  obtained  from  man.  The  human  specimens  were 
o})tained  wholly  from  cholecystectomized  bladders  or  by  aspira- 
tion during  a  laparotomy.  These  observations  were  made  largely 
upon  organisms  of  the  typhoid-dysentery-paratyphoid  group  and 
the  vibrio  of  cholera.  In  the  specimens  of  bile  obtained  from  man 
they  found  that  the  typhoid  bacilli  grew  well  and  remained  viable 
for  more  than  ten  days,  whereas  with  the  cholera  bacillus  it  required 
eight  days  before  the  sterilization  was  complete.  They  concluded 
that  the  vigor  of  bacterial  growth  in  average  human  cystic  bile  is 
noteworthy.  They  further  discovered  that  proliferation  is  some- 
what influenced  by  artificially  reducing  hydrogen-ion  concentra- 
tion, but  that  complete  suspension  of  growth  only  occurs  at  a  PH4, 
which  in  all  probability'  never  occurs  in  a  human  body.  The 
importance  of  their  paper,,  so  far  as  man  is  concerned,  has  largely 
to  do  with  the  influence  of  cystic  bile  on  the  human  typhoid  carrier 
state. 

It  was  originally  our  intention  to  discuss  the  bacteriologic  find- 
ings in  a  series  of  cases  that  exhibited  disease  of  the  biliary  tract 
or  gall-bladder,  but  in  the  earlier  portion  of  our  work  so  much 
difficulty  was  experienced  with  the  bacteriologic  technic  that  the 
results  obtained  were  regarded  as  too  unreliable  for  permanent 
record.  ^Ye  have,  however,  had  an  opportunity  of  carrying  out 
some  successful  and  interesting  bacteriologic  observations  on  a 
limited  number  of  cases,  and  in  order  to  demonstrate  the  impor- 
tance of  the  bacteriologic  findings  in  the  bile  these  cases  will  be 
reported  briefly. 

Case  I.  (\  V.,  Jr.,  aged  sixty  years.  On  January  J ,  this 
man  suft'ered  from  a  gastrointestinal  disturbance  associated  with 
marked  jaundice.  A  diagnosis  was  made  by  his  physician  of 
acute  catarrhal  jaundice.  In  the  course  of  two  weeks  the  jaundice 
entirely  cleared  up.  The  patient  first  came  under  observation  by 
us  three  weeks  after  the  onset  of  his  jaundice.  At  that  time  there 
was  no  evidence  of  jaundice  on  physical  examination.  Stools 
contained  bile  and  the  urine  was  free  of  it.  He  exhibited,  however, 
considerable  pallor.  There  was  some  elevation  of  bl()od-})ressure; 
he  suft'ered  from  a  distinct  asthenia,  coated  tongue  and  loss  of 
appetite.  Examination  of  the  urine  showed  the  presence  of  con- 
siderable quantities  of  albumin,  numerous  hyaline  and  granular 
casts  and  red  blood  cells.  He  was  admitted  to  the  hospital  appar- 
ently suft'ering  from  an  acute  exacerbation  of  a  chronic  nephritis. 
Hematuria  became  more  marked  and  the  anemia  progressed, 
Careful  search  was  made  for  a  focus  of  infection  that  might  be  held 
responsible  for  the  acute  renal  manifestations.  All  possible  foci  of 
infection  were  eliminated  exce])t  the  gall-bladder,  over  which  there 
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was  a  slight  persistent  tenderness.  With  tlie  history  of  a  recent 
attack  of  jaundice  it  was  decided  that  the  gall-bladder  was  in  all 
probability  the  focus  of  infection  responsible  for  his  progressive 
anemia  and  his  renal  sym])toms.  Three  weeks  after  coming  under 
observation  his  hemoglobin  was  55  per  cent;  his  red  cells  2,860,000 
and  his  leukocytes  17,100.  At  this  juncture  duodenal  drainage 
was  instituted.  A  considerable  quantity  of  dark  gall-bladder  bile 
was  obtained.  In  this  bile  were  found  numerous  flakes  of  mucus, 
much  sediment  and  epithelial  cells.  In  3  of  the  specimens  of  gall- 
bladder bile  pus  was  present.  On  culture  on  two  separate  occa- 
sions Staphylococcus  aureus  and  albus  were  found  in  pure  culture 
in  the  "A,"  "B"  and  "C"  bile,  and  these  organisms  were  not 
present  in  the  cultures  taken  from  the  stomach  or  from  the  duo- 
denum before  stimulation  was  resorted  to.  It  was  also  interesting 
to  note  that  specimens  of  urine  collected  under  sterile  conditions 
at  about  the  same  time  and  examined  at  a  different  laboratory 
also  gave  pure  cultures  of  the  same  organisms.  There  seemed, 
therefore,  to  be  some  justification  for  the  assumption  that  the 
gall-bladder  and  renal  infections  were  the  result  of  the  same  organ- 
ism. Owmg  to  a  steadily  falling  blood  count  the  patient  was  given 
a  transfusion  of  500  cc  of  blood.  Some  slight  improvement  fol- 
lowed this  procedure,  although  the  blood  count  did  not  noticeably 
increase.  The  most  marked  subjecti^'e  improvement  followed 
biliary  drainage,  which  was  ]3ractised  once  a  week.  A  vaccine  was 
prepared  from  the  strains  of  Staphylococcus  aureus  and  albus  iso- 
lated from  the  bile.  During  the  ])ast  month  the  })atient  has  been 
receiving  the  vaccine  every  four  days.  The  hematuria  has  cleared 
up,  the  renal  symptoms  have  subsided,  the  blood  count  has  shown 
marked  improvement  and  subjectively  the  patient  presents  every 
indication  of  recovery. 

Case  II.— E.  I).,  aged  fifty-two  years,  in  whom  a  diagnosis  of 
duodenal  ulcer  and  cholecystitis  was  made.  The  condition  of  the 
gall-bladder  was  discovered  by  a  biliary  drainage  during  a  course 
of  two  weeks'  treatment  with  duodeiuil  feeding.  In  this  patient 
the  microscopic  study  of  the  l>ile  showed  a  considerable  niunber  of 
pus  cells,  bile-stained  epithelial  cells,  many  short  motile  bacilli,  a 
few  i)igment  crystals  and  quantities  of  amorphous  bile  salts.  Bile 
from  the  gall-bladder  was  obtained  by  the  aseptic  technic  of  Lyon. 
Cultures  showed  a  luxurious  growth  of  colon  bacilli.  An  autog- 
enous \'accine  of  colon  l)acilli  was  i)repared  and  injections  were 
given  at  intervals  of  four  days  up  to  1,000,000,000  bacilli.  At 
the  same  time  weekly  biliary  drainage  was  practised.  The  original 
culture  was  obtained  on  January  13.  On  March  23,  a  second  cul- 
tiiic,  obtained  by  the  same  technic,  was  sterile.  At  this  time  the 
patient  was  symptomatically  greatly  imi)ro\ed.  Castrointestinal 
symj)toms  had  disapj)eared. 
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Case  III.— A  woman,  aged  thirty-five  years,  was  sutVering  from 
clironic  arthritis  of  eleven  years'  rhn-ation.  After  exliaustive 
search  for  the  foci  of  infection,  in  the  conrse  of  which  the  tonsils 
were  removed  and  soihc  teeth  extracted  without  improvement, 
nonsurgical  drainage  of  the  biliary  tract  was  instituted.  The  "B" 
bile  was  a  deep  brown  black,  very  viscid,  contained  many  shreds 
and  particles  and  on  culture  showed  Streptococcus  heinolyticus 
and  Staphylococcus  albiis  in  luxurious  growths.  In  view  of  these 
findings  the  gall-bladder,  regarded  as  the  probable  focus  of  infection, 
was  removed.  At  operation  no  stones  were  found  but  a  definite 
chronic  cholecystitis  existed.  Cultures  taken  from  the  gall-bladder 
at  operation  showed  hemolytic  streptococcus  and  Staphylococcus 
albus.  Confirmation  by  surgical  means  of  the  findings  obtained  by 
the  transduodenal  drainage  are  interesting  and  significant  of  tho 
value  of  the  latter  method.  Biweekly  biliary  drainage  was  insti- 
tuted in  this  case.  Two  months  after  the  original  culture  was 
obtained  from  the  bile,  bile  cultures  were  again  made  following  the 
Lyon  antiseptic  technic.  This  time  the  Staphylococcus  albus  alone 
was  present;  the  streptococcus  had  disappeared.  An  autogenous 
vaccine  was  prepared  and  given.  A  month  later  the  biliary  drain- 
age was  discontinued  and  the  patient  at  that  time  was  showing 
marked  improvement;  her  temperature  was  practically  normal  and 
she  was  able  to  be  up  and  to  walk  about.  It  is  interesting  to  note  in 
this  case  that  after  the  cholecystectomy  no  "  B  "  bile  was  obtained 
and  absolutely  no  color  change  in  the  bile.  We  have  never  observed 
dark  bile  sooner  than  six  months  after  cholecystectomy. 

Case  IV.  — K.,  aged  sixty  years.  This  patient  was  sufi'ering 
from  a  chronic  arthritis.  Her  tonsils  had  been  removed  without 
results.  Biliary  drainage  was  instituted  and  cultures  were  obtained 
according  to  the  Lyon  technic.  A  nonhemolytic  streptococcus 
was  isolated  from  the  "B"  bile.  Stomach  cultures  were  sterile. 
A  vaccine  v\'as  made  and  is  being  administered.  The  patient  is 
still  under  observation,  and  although  improving  it  is  too  early  to 
know  the  ultimate  result. 

Case  V.— M.,  aged  fifty-three  years.  The  patient  gave  a  history 
of  recurring  attacks  of  slight  jaundice  and  so-called  "  l)iliousness." 
These  latter  attacks  he  had  since  his  youth.  Biliary  drainage  was 
instituted  and  cultures  made  from  the  bile.  In  this  instance, 
although  the  bile  showed  vStaphylococcus  albus,  nonhemolytic 
streptococci  and  unidentified  micrococci  were  also  found  in  the 
stomach  cultures.  The  results  obtained  from  the  biliary  ciiltiu-e 
were  too  uncertain  to  justify  any  therapeutic  procedure  based  upon 
these  findings  without  further  checking  the  results.  This  case  is 
cited  to  emphasize  the  importance  of  culturing  the  stomach,  even 
though  it  is  believed  to  be  sterile.     Even  though  a  difterent  organ- 
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ism  had  been  isolated  from  the  l)ile  it  could  not  be  regarded  as 
significant,  since  the  stomach  was  not  sterile. 

These  cases  have  been  reviewed  in  order  to  ])()int  out  the  ]:)ossi- 
bility  of  accurate  bacteriologic  study  of  the  l)ile  by  means  of  biliary 
drainage  and  also  to  again  emphasize  the  frequently  forgotten  role 
that  the  gall-bladder  plays  in  producing  focal  infection. 

The  checking  by  operative  findings  of  the  results  of  biliary  drain- 
age in  Case  II  is  a  gratifying  evidence  of  the  reliability  of  bacte- 
riologic studies  made  by  this  technic.  A  nnich  more  imi)ressive 
example,  however,  of  the  value  of  preoperative  duodenal  findings 
in  comparison  with  the  lesion  found  at  operation  is  furnished  by 
Whipple,^  who,  in  a  series  of  27  cases  on  whom  careful  studies  of 
the  biliary  tract  were  made  by  means  of  duodenal  drainage  before 
operation,  found  a  striking  coincidence  in  the  operative  findings 
with  those  obtained  by  a  study  of  the  bile  before  operation. 

In  carrying  out  our  bacteriologic  studies  of  the  bile  a  caution 
which  has  been  rightly  emphasized  by  Lyon  should  be  ])ointed 
out.  Lyon  insists  upon  the  importance  of  replanting  from  the 
original  broth  culture,  if  one  is  used,  in  six  hours.  If  this  is  not 
done  a  rapidly  growing  colon  bacillus  may  render  it  extremely 
difficult  to  isolate  the  slower  growing  streptococcus,  should  such  an 
organism  be  present.  In  order  to  render  the  bacteriologic  examina- 
tion doubly  safe,  bile  is  planted  on  broth  cultures  during  the  biliary 
drainage  and  is  transplanted  within  twelve  hours.  In  addition  to 
this  all  the  bile  withdrawn  is  collected  in  bottles,  separated  into 
"A,"  "B"  and  "C"  fractions,  and  streak  cultures  are  made  from 
these  fractions  on  solid  media  at  once.  By  following  this  method 
the  isolation  of  these  organisms  will  be  facilitated. 

Conclusions.  1.  We  believe  that  the  method  of  biliary  drain- 
age instituted  by  Lyon  and  based  upun  the  hypothesis  of  Meltzer 
is  a  useful  and  practical  procedure,  and  that  there  is  every  reason 
for  the  belief  that  the  bile  obtained  in  this  way  is  derived  from  the 
common  bile  duct,  the  gall-bladder,  the  hepatic  duqt  and  the  biliary 
ca])illaries  in  the  order  given. 

2.  In  our  experience  the  diseased  condition  of  the  gall-bladder  and 
the  bile  ducts  can  be  recognized  in  this  way  l)y  a  microscopic  and 
bacteriologic  study  of  the  bile,  which  under  ])atlH)l()gic  conditions 
shows  alterations  which  are  significant. 

3.  The  bacteriologic  study  of  the  bile  derived  in  this  way  is 
feasible  and  is  of  im])ortance,  but  in  order  to  be  successful  a  rather 
elaborate,  time-consuming  technic  is  essential. 

4.  If  such  a  technic  is  carried  out  the  bacteriologic  findings  are 
useful  and  serve  as  a  guide  to  therapeutic  procedure. 

Finally,  howe\'er,  it  should  be  emphasized  that  it  is  our  feeling 
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that  the  information  obtained  by  nonsurgical  biliary  (h-ainage  is 
only  a  diagnostic  adjunct,  and  in  no  sense  should  take  the  ])lace  of 
a  careful  history  and  complete  i)hysical  examination.  It  is  only 
when  the  findings  derived  from  biliary  drainage  are  taken  in  con- 
junction with  a  complete  clinical  study  of  the  case  that  accurate 
conclusions  can  be  drawn.  Our  knowledge  of  the  bacteriology  of 
the  biliary  and  ujiper  gastrointestinal  tract  is  still  so  meagre  that  a 
great  deal  of  work  and  much  careful  observation  will  ])e  required 
before  tliis  ])hase  of  the  subject  is  placed  ujion  an  entirely  satisfactory 
basis. 


EXPERIENCES  WITH  NONSURGICAL  BILIARY 
DRAINAGE. 

(Meltzer-Lyon  Test.) 

By  Edward  Hollander,  B.S.,  M.l). 

NEW    YOKK. 

(From  the  Medical  Department,  Mt.  Sinai  Hospital,  N.  Y.) 

In  1917,  Meltzer  i)ublished  a  theoretical  discussion  of  his  vieAvs 
regarding  the  interrelation  between  the  gall-bladder  musculature 
and  the  sphincter  of  Oddi.  He  invoked  the  general  physiological 
"law  of  contrary  innervation"  (which  applies  to  other  neuro- 
muscular reflexes  of  the  alimentary  tract),  to  explain  their  inter- 
play as  antagonists  in  the  normal  storage  and  discharge  of  gall- 
bladder bile.  He  drew  an  analogy  between  the  action  of  the  gall- 
bladder and  that  of  the  urinary  bladder,  in  that,  when  the  bladder 
contracts  the  sphincter  relaxes,  and  when  the  sphincter  contracts 
the  bladder  relaxes.  To  su})stantiate  his  contention,  he  cited  the 
experiments  of  Doyon,-  showing  the  crossed  innervation  of  the 
gall-bladder  and  Oddi's  sphincter  within  the  splanchnic  and  Aagus 
nerves.*  In  a  small  footnote  appended  to  his  paper  (which  l)ears 
repetition  because  of  its  frequent  mis(iuotation),  ]\Ieltzer^  stated: 

"In  experiments  with  MgS04,  I  observed  that  the  local  appli- 
cation of  a  25  per  cent  solution  of  that  salt  on  the  mucosa  causes 
a  completely  local  relaxation  of  the  intestinal  wall.  .  .  The 
duodenal  tube,  however,  api)arently  has  reached  an  efficient, 
practical   stage.     I    make,    therefore,   the   suggestion,    to   test   in 

*  Because  of  the  technic  employed,  Doyon  could  not  demonstrate  a  contraction 
of  the  gall-bladder  and  a  relaxation  of  the  sphincter  in  the  same  experiment. 
He  believed  that  normally  they  must  be  practically  simultaneous.  A  consideration 
of  the  pressures  involved,  substantiates  this  view.  Freese^"  found  the  maximum 
force  of  gall-bladder  contraction  to  be  313  mm.  of  water,  whereas  Archibald^'  found 
the  resistance  of  the  sphincter  to  vary  between  500  to  650  mm.  of  water  and 
MeWhorter'^  found  its  maximal  value  to  be  580  mm.  of  water, 
vol..  10.5,  NO.  4. — APRIL,  1023  17 
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jjinndice  and  l)iliary  colic  the  local  aj^jjlicatlon  of  a  2")  ])er  cent 
solution  of  MtjS()4  hy  means  of  the  duodenal  tube.  It  may  relax 
the  sphincter  of  the  common  duct  and  i)ermit  the  ejection  of  hile, 
and,  perhaps,  even  permit  the  removal  of  a  calculus  of  moderate 
size,  wedged  in  the  duct  in  front  of  the  pa])illa  of  A'ater." 

It  should  be  noted  that  Meltzer  made  no  mention  of  observations 
on  gall-bladder  contraction  in  resjionse  to  magnesium  sulphate. 
P'requent  statements  and  misquotations  that  he  did,  have  constantly 
appeared  in  the  literature. 

The  Work  (jf  Li/an.  B.  I].  Mncent  Lyon,  correlating  the  above 
pregnant  suggestion  \\ith  the  "law  of  contrary  innervation," 
studied  the  effects  of  douching  the  duodenal  mucosa  with  uuignesium 
suli)hate  solutions  injected  through  a  duodenal  tube.  In  a  practical 
communication,'*  he  concluded  that  Meltzer  was  correct  in  his 
a{)])lication  of  this  law  and  that  it  was  i)ossible,  in  normal  people, 
to  obtain  a  fractional  separation  of  the  l)ile  from  the  various  portions 
of  the  l)iliary  tract.  Thus,  he  stated,  it  was  possible  to  segregate 
the  gall-bladder,  or  "B"  bile,  from  the  common  duct,  or  "A"  bile, 
and  the  hei)atic  duct,  or  "('"  ])ile.  By  careful  examination 
(])hysical,  chemical,  microscopical  and  bacteriological),  a  <lefinite 
diagnosis  could  be  made  of  jjatliological  conditions  in  these  portions 
of  the  biliary  system.  In  a  series  of  articles,  '''  '•"  "'  ^'  ^'  ^'  Lyon 
elaborated  a  method  of  diagnosis  and  treatment  of  the  gall-bladder 
and  ducts  heretofore  undreamed  of. 

Criticisni-s'.  The  subject  was  immediately  taken  up  by  ^•arious 
workers  and  dissenting  opinions  were  soon  expressed.  Thus, 
Einhorn^"'  "  studied  the  return  following  the  injection  of  various 
salts  through  the  duodenal  lube,  and  i^lotted  the  values  of  the 
color  intensity,  alkalinity  and  specific  gravity  of  the  bile.  He 
concluded  that  increases  in  these  \aKies  represented  liver  stimu- 
lation through  portal  absorption  and  liver  excretion  of  the  injected 
salts.  He  also  clahned  that  atpieous  solutions  of  2.1  ])er  cent 
magnesium  sulphate,  23  per  cent  sodium  sulphate,  2.j  per  cent 
glucose  and  5  per  cent  peptone  possessed  the  pro])erty  of  marked 
liver  stimulation,  whereas  2.5  per  cent  sodiinn  phosphate,  V]  \)er 
cent  magnesium  citrate,  1.')  i)er  cent  magnesium  sulphate,  O.o  ])er 
cent  sodium  chloride,  and  man\'  other  substances,  stimulated  the 
liver  to  les.ser  degrees.  He  disagreed  with  Lyon  that  these  values 
represented  gall-bladder  admixtures.  It  is  i)roper  to  state  that 
Einhorn's  theory  is  contrary  to  the  exidence  of  experhnental  studies 
of  the  excretion  of  magnesium  salts. ^'-  and  tliat  he  formulated  it 
from  clinical  data  only. 

Bassler,^"  failing  to  obserxc  dchnirc  contractions  of  the  exposed 
gall-bladder  after  laparotomy  under  ether  anesthesia,  came  to 
practically  the  same  conclusions.  Both  authors  also  observed  a 
return  of  dark  bile  following  nuignesium  sulphate  in  some  chole- 
cystectomi/ed  patients,  and  used  this  fact  as  a  fui'ther  argument 
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against  the  tiall-hladdcr  origin  of  the  "B"  bile  in  the  n()n-o])erated 
case. 

(Vohn,"^'  faiUnii;  to  obtain  u;ill-l)ladder  contraction  in  narcotized 
dogs,  doubted  the  gall-bhidder  origin  of  the  "B"  bile. 

Dunn  and  Connell,^'^  in  a  case  of  hepatoduodenostoniy,  injected 
magnesium  sulphate  sohition  through  a  duodenal  fistula  into  the 
duodeiunn  and  also  into  the  jejuinnn,  and  obtained  a  dark  bile 
fraction  with  an  increased  magnesium  content.  They  concluded 
that  portal  absorption  and  hepatic  excretion  of  the  salt  were  the 
most  plausible  explanation  of  their  findings. 

Dwcussion  of  Cniicisms.  These  "criticisms"  when  correlated 
with  the  known  facts  of  experimental  physiology  are  incorrect 
deductions  from  observations,  rather  than  true  objections  to  the 
fundamental  principles  of  the  reaction.  To  ex])lain  the  source  of 
dark  bile  which  is  occasionally  obtained  in  cholecystectomized 
patients,  Doyon-  demonstrated  that  the  bile  ducts,  as  well  as  the 
gall-bladder,  can  contract.  Rost^^  showed,  in  cholecystectomized 
dogs,  that  those  developing  continence  of  Oddi's  sphincter  (with 
concomitant  dilation  of  the  ducts),  reacted  to  injections  of  peptone 
in  a  manner  somewhat  similar  to  dogs  with  intact  gall-bladders. 
He  proved,  by  comparison  with  the  failure  of  response  in  dogs  with 
incontinent  sphincters,  that  the  bile  ducts  were  stimulated  refiexly 
to  discharge  their  pent  up  bile.  He  further  showed  that  after 
several  months,  these  continent  dogs  exhibited  organic  dilatation 
of  the  bile  ducts,  even  to  the  formation  of  new  gall-bladders.  '^Fhese 
findings  have  been  corroborated  by  other  observers. ^^'  ^^  Since 
stasis  of  bile  with  moderate  increase  in  its  color  concentration  can 
occur  in  the  ducts,  their  contraction  will  result  in  the  discharge  of 
bile  of  darker  color  than  bile  direct  from  the  liver. 

The  case  of  Dunn  and  Connell  appears  convincing  only  on 
superficial  examination.  It  may  be  interpreted  as  a  reflex  fhs- 
charge  of  static  bile  from  the  hej^atic  ducts.  It  must  be  remembered 
that  this  was  a  case  of  severe  biliary  infection  of  several  months' 
duration,  in  which  damage  to  the  biliary  ducts  had  undoubtedly 
occurred.  .\s  to  the  increased  values  of  the  magnesium  content 
of  their  so-called  "  B"  bile,  which  they  assume  was  absorl)ed  and 
excreted  by  the  liver,  sufficient  evidence  was  not  adduced,  first, 
that  there  was  no  reflux  into  the  duodenum  of  the  magnesium 
sulphate  injected,  and  second,  that  the  gram-molecular  increase 
of  Mg  over  that  of  SO4,  in  the  proportion  of  ]MgS04,  was  not 
due  to  the  increased  magnesium  content  of  the  static  duct  bile 
itself.  This  could  have  been  done  by  the  comparison  of  the  find- 
ings following  peptone  injection. 

That  magnesium  sulphate  solution  introduced  into  the  duo- 
denum does  not  proceed  directly  onward  as  is  usually  assumed, 
can  be  demonstrated  by  coloring  the  injected  fluid.  In  10  cases, 
I  introduced  ~o  cc  of  3o  per  cent  magnesium  sulphate,  colored  with 
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2  cc  of  2  per  cent  methylene  blue,  and  syphoned  out  the  fluid  immedi- 
ately. Throughout  the  discharge  of  "B"  and  "C/'  biles,  lasting 
from  one-half  to  three-quarter  hours,  irregular  jets  of  bluish  to 
greenish  watery  bile  were  ol)tained,  and  the  bile  between  these 
jets  showed  less  or  no  coloration  by  the  dye.  It  is  also  the  admixture 
of  such  small  amounts  of  the  original  magnesium  sulj)hate  solution 
throughout  the  reaction,  that  can  account  for  the  markedly  increased 
specific  gravity  of  the  "B"  bile,  as  compared  with  the  actual  specific 
gravity  of  the  gall-bladder  content  at  operation.  Thus,  as  small 
an  amount  as  a  5  per  cent  solution  of  magnesium  sulphate  in  bile 
will  increase  its  specific  gravity  from  1013  to  1055. ^^ 

Regarding  the  failure  to  observe  actual  gall-bladder  contraction 
during  operation  under  anesthesia,  it  should  not  be  forgotten  that 
we  are  dealing  here  with  a  delicate  neuromuscular  reflex,  which, 
analogous  to  the  pupillary  and  conjunctival  reflexes,  can  be  abolished 
according  to  the  depth  of  the  anesthesia,  liainbridge  and  Dale'^ 
apjireciated  this  fact  and  refrained  from  drawing  conclusions  from 
their  failure  to  elicit  reflex  gall-bladder  contractions  in  their  anes- 
thetized animals.  Doyon,  however,  succeeded  in  registering  such 
reflex  contractions  following  irritation  with  vinegar  and  ammonia 
in  curarized  (non-anesthetized)  dogs.  This  fact  has  been  over- 
looked recently  by  several  experimenters. 

Gall-bladder  Response  to  Duodenal  Irritalum.  Doyon  found 
that  irritation  of  the  gastric  and  duodenal  mucosa  caused  a  relaxation 
of  the  connnon  duct  sphincter  and  a  contraction  of  the  gall-bladder. 
This  fact  can  ex])lain  the  varying  colored  bile  resj^onses  following 
the  injection  of  various  chemicals  into  the  duodenum.  In  study- 
ing this  phase  of  the  su})ject.  I  selected  cases  in  which  the  "B" 
return  was  distinctly  atypical,  afl'ording  a  sharp  contrast  to  the 
"A"  and  "(>"  biles,  viz.,  "B"  biles  of  a  very  dark  or  tarry  appear- 
ance, or  with  special  microscopical  characteristics.  Nine  such 
patients  were  operated  on.  Successive  injections  (from  2  to  4) 
of  various  solutions  during  the  same  intul)ation  were  given,  60  cc 
being  injected  and  immediately  syphoned  off.  It  was  found  that 
l)esi(les  25  to  33  per  cent  magnesium  sulphate  (which  acted  most 
energetically,  probably  because  of  its  peculiar  })roperty  of  relax- 
ation), 5  to  10  per  cent  peptone,  25  ])er  cent  glucose  (and  occasion- 
ally iind  much  more  feebly,  25  per  cent  sodium  suljihate),  ])roduced 
similar  "  B"  biles,  which  were  similar  to  the  gall-bladder  contents 
at  openition.  These  are  the  substances  that  Einhorn  claims  ])()ssess 
the  ]>roi)erty  of  marked  stimulation  of  the  liver.  After  injection 
of  15  per  cent  magnesium  sulphate,  13  ]xn'  cent  magnesium  citrate, 
25  per  cent  sodium  i)hosphate,  and  0.5  per  cent  sodium  chloride, 
biles  which  were  slightly  darker  than  the  fasting  liver  bile  control 
were  usually  obtained;  but  the  same  result  was  also  occasionally 
observed  after  plain  crater  injectcnl  at  a  temperature  slightly  above 
that  of  the  body.     Also  following  successive  injections   (2  to  3) 
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of  these  weaker  solutions  (lurin<;-  the  same  iiitul)ation,  a  distinct 
"B"  return  was  sometimes  obtained,  simihir  to  that  following  '2o 
to  oo  i)er  cent  mai>iiesium  sulphate  or  5  to  10  i)er  cent  peptone. 
In  tests  made  in  titro  all  of  these  colors  could  be  simulated  by 
mixing  various  amounts  of  gall-bladder  contents  with  "('"  bile. 
Furthermore,  7  of  the  cases  which  showed  a  distinctly  atypical 
"B"  bile,  were  studied  six  to  sixteen  weeks  after  cholecystectomy, 
and  then  not  one  showed  a  "  JS"  bile.  The  inference  is  forced  upon 
us,  that  in  accordance  with  the  findings  of  Doyon,  these  darker 
specimens  are  due  to  varying  amounts  of  gall-bladtler  })ile,  dependent 
upon  the  strength  of  gall-bladder  contraction  coincident  with 
sphincteric  relaxation  in  response  to  the  injected  irritant.* 

Although  Meltzer  failed  to  observe  intestinal  relaxation  if  mag- 
nesium sulphate  solution  passed  through  the  stomach,  yet  with 
the  duodenal  tube  in  sitn,  after  swallowing  75  cc  of  83  per  cent 
magnesium  sulphate,  the  sequential  flow  of  "A,"  "B,"  and  "("" 
bile  is  usually  obtained,  though  it  is  not  as  forceful  as  when  the 
magnesium  sulphate  is  injected  through  the  tube.  Its  action  is 
similar  to  that  following  the  injection  of  a  less  hypertonic  solution. 

To  test  Lyon's  suggestion  of  the  hormonic  action  of  magnesium 
sulphate,  10  patients  were  given  intramuscular  injections  in  the 
amount  advised  in  the  treatment  of  tetanus.  ^*^  Intra ven.ous 
injections  were  considered  too  hazardous.  Fifteen  cc  of  25  per 
cent  magnesium  sulphate  (and  in  1  case,  15  cc  of  50  per  cent  solution, 
due  to  nurse's  error)  were  injected  deep  into  the  gluteal  region.  Xo 
gall-bladder  response  was  observed  in  any  case  from  one-half  to 
three-quarters  hours  (at  which  time  in  the  rabbit  full  systemic 
effects  occur-^.  Some  patients  complained  of  feeling  heavy  and 
tired.     Otherwise,  no  effects  were  noted. 

Lyon  descrilied  "B"  bile  as  bile  from  the  gall-bladder  admixed 
with  bile  from  the  liver.  That  "B"  bile  is  not  a  uniform  fluid,  as 
it  should  be  if  it  were  excreted  by  the  liver,  is  readily  demon- 
strated in  cases  with  gall-bladder  stasis  by  viewing  it  in  a  test  tube 
against  a  ground-glass  background  immediately  after  its  return. 
^^^lirls  of  dark  colored  and  viscid  bile  in  a  lighter  and  more  limpid 
bile  can  be  distinguished.  In  a  few  minutes,  however,  the  mixture 
becomes  uniform  and  is  of  a  lighter  color  than  the  gall-bladder  bile 
found  at  operation.  In  normal  cases  there  is  not  sufffcient  color 
contrast  between  the  gall-bladder  bile  and  the  liver  bile  to  bring 
out  such  a  reaction  so  distinctly. 

Because  of  this  admixture,  comparison  of  the  "alkalinity"  of 
the  "B"  bile  with  that  of  the  gall-bladder  bile,  always  gives  a 
higher  value  for  the  latter.  A  static  gall-bladder  l)ile  has  an 
increased  nucleoprotein  content,  which  combines  with  HCl.  result- 

*  Spasm  of  the  sphincter  may  Ije  brought  about  by  strong  irritation,  mechanical  or 
chemical.  According  to  McW^horter,''  hyperacidity  will  produce  a  spasm  of  the 
sphincter.     Similar  observations  are  recorded  by  Archiljald,^'- 
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ing  in  very  high  titrations  for  the  "alkahnity."  As  high  as  200  cc 
ny  HCl  (calculated  for  100  cc  of  bile,  methyl  orange  indicator), 
was  obtained  in  1  case. 

Di.s-advaiitaf/e.s'  of  Magnrshnn  Sulphate  in  Diagna.sis.  In  study- 
ing the  effects  of  different  substances  injected  into  the  duodenum, 
it  was  found,  that  while  magnesium  sulphate  proved  to  be  the  most 
energetic  in  causing  a  gall-bladder  response,  it  has  serious  diagnostic 
disadvantages.  If  after  the  completion  of  the  reaction  to  .">  per 
cent  peptone,  25  to  33  per  cent  magnesium  sulphate  be  injected 
and  a  comparison  of  both  samples  of  "B"  and  "C"  biles  be  made, 
it  will  be  found  that  those  specimens  obtained  after  the  use  of 
the  hypertonic  magnesium  sulphate  are  usually  con.taminated  with 
numerous  duodenal  flocculi.  This  occurs  even  if  the  duodenum 
was  prex'iously  douched  with  astringent  solutions  (0.2  per  cent 
zinc  chloride  or  Lavoris).  Microscopical  examinations  (stained 
and  unstained)  of  these  flocculi  show  very  numerous  short  columnar 
and  cuboidal  cells,  varying  numbers  of  polymorphonuclears,  and 
rare  red  blood  cells,  frequently  together  with  many  organisms 
enmeshed  in  strands  of  mucus.  It  is  most  likely  an  osmotic  reaction 
of  the  mucous  membrane  to  the  hypertonic  salt,  for  similar  response 
can  be  obtained  by  any  strongly  hypertonic  salt.  It  is  interesting 
to  note  that  the  tall  columnar  cells,  which  line  the  villi,  are  very 
few  in  number,  and  that  the  cytological  picture  is  that  of  exfoliated 
cells  from  the  deeper  portions  of  the  cryj^ts  of  Liel)erkuhn.  This 
is  not  surprising  if  we  bear  in  mind  the  fact  that  inflammatory 
reaction  is  most  marked  in  regions  where  drainage  is  poor  and 
bacterial  nests  can  form.  As  the  e))ithelial  lining  of  the  biliary 
tract  is  histologically  similar  o  that  of  the  duodenal  nuicosa,  and 
as  disease  of  the  gall-l)la(lder  is  usually  associated  with  an  exfoliative 
duodenitis,  to  avoid  confusion  it  is  csscniiaJ  to  recognize  the  ceUuhir 
rontaittination  from  this  region.  Furtiiermore,  since  these  duodenal 
flocculi  contaminate  the  aspirated  bile  si)ecimens,  the  l)acteri()l<)gical 
studies  of  them  must  be  \ery  misleading  regarding  the  true  status 
of  biliary  infection.  While  cultural  studies  were  not  made,  the 
microscopical  comparison  of  the  specimens  of  "B"  and  "C"  biles 
after  5  ))er  cent  peptone,  with  those  obtained  after  the  strongly 
hyjx'rtonic  salt  (consecutive  injections  during  the  same  intubation), 
sul)stantiates  this  criticism.  A  priori,  I  would  suggest,  that  cultural 
studies  on  s])echnens  after  5  per  cent  peptone  injection  will  gi^■e 
more  exact  data  regarding  biliary  infection. 

Terhnic.  In  the  early  cases,  the  original  ])lan  of  Lyon  was 
followed.  i)nt  after  becoming  familiar  with  the  details  of  the  test, 
and  with  the  ap])earance  of  extra-hepatic  contaminations,  the 
preliminary  washings  and  sterilizations  of  the  stomach  w(M-e  omitted, 
simplifying  the  method  to  meet  the  demands  of  ()nt])atient  i)ractice. 
The  patient  i)resents  himself  witli  a  tweh'e-hour  fasting  stomach. 
The  relation  of  the  test  to  j)re\ious  feeding  is  important  and  has 
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not  hccii  sufHciently  emphasized,  for,  as  Kous  and  .McMastcr^- 
lia\('  shown,  the  concentration  of  ^all-hladder  l)ile  is  continnons 
and  de])endcnt  on  the  (hiration  of  its  sojonrn  in  that  oruaii.  After 
obtaining-  a  sfjecinien  of  fastinj;  i;;astric  juice,  the  tnhe  is  swaUowed 
shnvly,  as  suggested  by  Lyon,  until  the  bulb  is  in  the  duodenum, 
which  usually  takes  from  one-half  to  two  hours.  To  determine 
whether  entrance  into  the  duodenum  has  l)eeii  effected,  roentgen- 
ological exauiination  is  the  })est  method,  but  for  obvious  reasons, 
it  is  not  practical^le  for  routine  work.  The  litmus  test  is  not 
entirely  reliable,  for  regurgitation  of  duodenal  contents  into  the 
stomach  may  cause  a  bluish  tinge,  and  again,  the  tube  may  have 
entered  the  duodenum  and  yet  an  acid  reaction  is  not  infrequent. 
Of  the  various  tests  suggested,  I  haNC  found  the  most  relial)le  to 
be  the  failure  to  recover  swallowed  water,  or  to  recover  less  than 
half  of  00  cc  injected  through  the  tube.  But  in  cases  of  gastro- 
ptosis  in  which  the  fluid  may  gravitate  beyond  the  bucket,  this  too 
might  be  misleading.  However,  when  once  familiar  with  the  appear- 
ance and  reaction  of  the  bile,  together  with  the  manner  of  return 
of  swallowed  or  injected  fluid,  one  can,  in  most  cases,  form  an 
accurate  judgment  regarding  the  position  of  the  tube. 

The  duodenal  fluid  is  permitted  to  syphon  into  a  series  of  20  cc 
test  tubes,  a  separate  tube  being  used  for  every  change  in  the 
character  of  the  fluid.  As  many  as  25  tubes  may  be  required 
during  a  test,  thus  obtaining  a  veritable  cinema  of  the  bile  discharge. 
A  specimen  of  the  fasting  duodenal  contents  is  examined  for  com- 
parison with  later  specimens.  It  has  been  my  exi^erience  that 
bile  can  be  obtained  from  the  fasting  duodenum  in  most  cases,  even 
in  normal  persons.  Schneider--^  reports  similar  findings.  Lyon, 
however,  interprets  bile  in  the  fasting  duodenum  as  indicating 
"a  lesion  of  group  organs  physiologically  related  to  this  intestinal 
zone."  Bruno'^  stated  that,  in  animal  experiments,  no  bile  aj)pears 
in  the  fasting  fluodenum.  However,  it  is  probable  that  with  the 
tube,  the  irritation  of  the  metallic  bulb  causes  sufficient  relaxation 
of  even  a  normal  sphincter  to  permit  bile  to  flow  from  the  ducts. 
Ordinarily,  the  stimulus  is  too  weak  to  cause  gall-bladder  con- 
traction. However,  in  a  small  percentage  of  cases,  spontaneous 
discharge  of  small  amounts  of  dee])er  colored  gall-bladder  mixtures 
may  occur.  (iMuhorn,-''  attempted  to  diagnose  the  condition  of 
the  gall-bladder  from  such  specimens.)  It  is  important  to  recognize 
that  in  the  same  individual,  bile  samples  from  the  fasting  duodenum 
are  of  varying  color  (from  light  straw  to  golden  yellow),  depending 
on  varying  dilutions,  chiefly  by  duodenal  fluid  and  gastric  juice. 
One  should  not  designate  as  "B"  bile,  the  darker  samples  of  "('" 
bile. 

After  securing  a  sample  of  the  fasting  duodenal  contents,  the 
duodenum  is  lavaged  with  90  cc  water  at  body  tem])erature  for  the 
pur])ose  of  washing  away  any  su{)erficial  mucus,  etc.     For  reasons 
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already  given,  the  gall-l)ladder  response  is  stiiiuilated  by  the  injection 
of  00  CO  of  5  })er  cent  i)eptone.*  Because  of  its  bland  action  on  the 
duodenal  mucosa,  pejjtone  affords  a  more  exact  analysis  of  the 
various  comj^onents  of  the  bile  tract.  We  can,  with  more  certainty 
than  after  uiagnesium  sulphate,  venture  an  o])inion  regarding  the 
origin  of  muco-fiakes  appearing  in  the  "A,"  "B,"  and  "('"  biles. 
Thus,  the  attempt  to  locate  the  source  of  disease  is  made  more 
practicable.  Occasionally,  the  gall-bladder  response  to  i)eptone 
is  slow,  souietimes  not  ai)pearing  until  a  half  hour  after  the  injection. 
Occasionally,  10  i)er  cent  peptone  is  effective  when  5  per  cent 
fails.  Following  the  reaction  to  peptone,  I  always  inject  To  cc  of 
3^5  per  cent  magnesium  sulphate  in  order  to  determine  the  degree 
of  duodenitis  present,  and  to  restinuilate  gall-bladder  discharge. 
A  second  or  even  third  injection  of  25  cc  of  ol3  per  cent  magnesium 
sulphate  is  given  if  no  gall-bladder  response  occurred  after  the 
previous  iniections.  It  is  remarkable  to  what  degree  exfoliative 
duodenitis  is  usually  associated  with  gall-bladder  disease.  The 
duodenal  flocculi  frequently  sediment  to  one-quarter  the  volume 
of  bile  in  some  of  the  test  tul)es.  This  reaction  to  the  strongly 
hypertonic  salt  usually  manifests  itself  quickly,  but  sometimes,  it  may 
not  develoj)  fully  until  after  twenty  to  thirty  minutes.  Occasion- 
ally, no  gall-l)l;idtler  discharge  occurs  after  either  5  or  10  per  cent 
pejjtone,  but  following  the  relaxing  effect  of  magnesium  sulphate 
on  the  intestinal  wall,  a  forceful  flow  is  obtained.  Following  the 
reaction  to  magnesiiun  suljjhate,  no  further  injection  or  lavage  is 
given,  and  no  ill  effects  have  been  noted  from  the  absorj^tion  of 
toxic  material.  This  is  not  surprising,  since  most  of  the  bile  is 
syphoned  out  of  the  tube. 

The  entire  reaction  must  be  closely  watched,  as  the  tube  may 
be  dislodged  by  a  cough,  sneeze,  etc..  and  thus  vitiate  the  findings; 
or  small  amounts  of  gastric  juice  may  appear,  which  must  be 
segregated.  Furthermore,  the  examinations  must  be  made  immedi- 
ately, since  oxidation  takes  i)lace  cjuickly  with  clouding  of  the  bile. 
Since  only  a  few  minutes  are  recpiired  for  serious  alterations  or  even 
com])lete  destruction  of  the  important  cellular  elements  by  the 
])ancreatic  ferments,  there  should  \)v  as  little  delay  as  possible  in 
the  microscopical  examinations. 

Diagnosis.  The  jwacticability  of  making  a  diagnosis  depends 
upon  one's  familiarity  with  the  reaction  in  normals,  and  revolves 
al)OUt  the  careful  examinations  and  cinnpnn'.tons'  of  the  fasting 
gastric,  and  duodenal  fluids,  and  the  "A,"  "B,"  and  "('"  l)iles. 
The  examinations  include  the  following:  {])  Phi/sicdl,  cpiantity, 
color,  transparency  or  turbidity,   viscosity,  manner  of  discharge, 

*  All  unrefined  peptone  is  not  effective.  Wliile  Witto  peptone  is  the  best  prepara- 
tion, it  is  too  expensive  for  routine  use.  I  liave  found  that  a  good  preparation  by  any 
rehal»hi  firm,  such  as  Armour  or  I'limer  and  Amend,  is  equally  effective  as  Witte 
pei)ton('  in  stimulatinK  gall-Vjladder  response. 
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floceuli,  presence  of  sand;  (2)  microscopical  (oil  iniinersion  on  stained 
and  unstained  specimens  essential  for  the  study  of  the  cellular  and 
bacterial  content),  epithelium,  leukocytes,  red  blood  cells,  nuicus, 
bacteria,  inflammatory  debris,  and  crystals;  (3)  choiiicaL  alkalinity 
(methyl  orange  indicator). 

In  normal  subjects  (if  the  sphincter  is  closed),  10  to  20  cc  of  clear 
light  golden-yellow  bile,  "A"  bile,  is  followed,  after  one  to  three 
minutes,  by  1  to  3  ounces  of  syrupy  darker  transparent  amber  bile, 
"B"  bile,  and  then  a  varying  quantity  of  light  clear  golden-yellow 
bile,  "C"  bile.  Microscopically,  there  are  present  occasional 
epithelial  cells,  leukocytes,  bacteria,  scattered  bile  crystals  and 
traces  of  mucus  from  the  duodenum  or  bile.  Changes  from  the 
normal  findings  indicate  malfimction  or  disease. 

The  diagnosis  may  be  made  by  the  correlation  of  the  following 
observations: 

1.  Failure  to  obtain  bile  after  successive  stimulations  indicates 
occlusion  of  the  common  duct. 

2.  The  volume  of  "A"  bile  is  dependent  on  the  time  interval 
between  the  injection  and  the  gall-bladder  response,  as  well  as  on 
the  degree  of  dilatation  of  the  common  duct. 

3.  Failure  to  obtain  "B"  bile  in  repeated  tests  is  indicative  of 
an  organic  condition  ^^  hich  is  interfering  with  the  function  of  the 
gall-bladder.  This  finding,  in  conjunction  with  the  clinical  picture, 
is  a  distinct  indication  for  surgical  intervention. 

4.  Sand  or  agminated  crystals,  is  evidence  of  a  tendency  toward 
or  of  the  actual  presence  of  stones. 

5.  Swarming  or  colonizing  bacteria  indicate  active  infection. 

().  Increased  number  of  or  massed  leukocytes  is  indicative  of  an 
acute  or  subacute  inflammatory  reaction.  The  use  of  2  per  cent 
acetic  acid  brings  out  the  nuclei  more  clearly. 

7.  Darker  colors  of  "B"  bile,  clear  to  slightly  turl)id,  (dee})er 
shades  of  amber  to  tarry  black),  with  sluggish  or  intermittent 
tlischarge,  yielding  more  than  90  cc  or  less  than  20  cc,  are  indicative 
of  various  degrees  of  gall-bladder  stasis.  Lyon  interprets  this 
finding  as  eA'idence  of  gall-bladder  atony.  Howe\er,  occasionally 
cases  are  encountered  in  which  no  gall-bladder  discharge  occurs 
after  peptone,  but  following  the  relaxing  effect  of  magnesium 
sulphate  on  the  intestinal  wall,  a  forceful  flow  occurs.  Such  a 
reaction  suggests  that  the  ]H-imary  condition  ])resent  is  not  one  of 
atony  of  the  gall-bladder  musculature,  but  rather  one  of  increased 
tone  or  spasm  at  the  ampulla  with  consequent  (contrary)  relaxation 
of  the  gall-bladder  as  originally  suggested  by  Meltzer.  It  is  fre- 
quently associated  with  varying  degrees  of  duodenitis.  Such 
a  condition  might  well  be  termed  "ampullospasm,"  analogous 
to  spasms  at  other  sphincters,  m.,  }nlorospasm,  cardiospasm, 
etc.  The  gall-bladder  stasis  in  relation  to  this  spasm  is  analogous 
to  the  gastric  retention  in  relation  to  pylorospasm, 
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It  must  be  pointed  out  that  in  cases  with  shiggish  gall-bladder 
discharge,  the  resulting  "B"  specimen  will  consist  chiefly  of  liver 
bile  and  only  a  small  i)roi)()rtion  of  gall-l)ladder  bile.  It  is  evi- 
dent that  the  resulting  mixture  will  be  nuich  lighter  than  the  gall- 
bladder content. 

In  many  cases  of  gall-bladder  stasis,  repeated  gall-bladder 
responses  to  successive  injections  of  peptone  were  obtained  (as 
many  as  b  injections  and  responses  in  1  case).  In  these,  a  definite 
interrelation  between  the  gall-bladder  and  pylorus  was  evident. 
During  each  discharge  of  "B"  bile,  the  pylorus  remained  closed, 
and  cloudy  precij^itation  of  the  bile  by  acid  gastric  juice  appeared 
only  after  "C"  bile  was  ol)taine(l.  In  relation  to  this  observation, 
it  is  interesting  to  note  the  frecpiency  after  cholecystectomy  of 
regurgitation  of  bile  into  the  stomach.  This  gastric  bile  (if  retching 
was  not  ])resent),  is  an  indication  of  disturbed  jjhysiology  about 
the  pylorus. 

S.  Columnar  cells,  especially  tall  columnar  cells,  usually  degen- 
erating, deeply  bile  stained,  and  in  fan  or  rosette  formation,  when 
present  only  in  the  "  B^'frartioN,  rej^resent  catarrhal  desquamation 
from  the  gall-bladder.  Frecpiently  intensively  bile-stained  detritus 
is  also  present. 

To  designate  a  particular  group  of  cells  as  deri\ed  specifically 
from  the  gall-bladder  is  a  difficult  task,  especially  since  all  recent 
evidence,  clinical  and  jjathological,  tends  toward  the  view  that 
chronic  cholecystitis  is  usually  associated  with  inflammatory 
reactions  in  the  liver  and  pancreas.  However,  with  increasing 
experience  and  care  in  the  technic  as  described  above  (careful 
segregation  and  comparison  of  specimens),  it  can  be  done. 

It  should  be  pointed  out  that  the  dej)th  of  bile  stain  bears  no 
constant  relation  to  the  origin  of  a  cell  from  the  gall-bladder. 
Examination  of  gall-bladder  contents  frecpiently  shows  varying 
degrees  of  bile  staining  of  the  cells,  whereas  in  reflux  bile  into  an 
acid  stomach,  cells  become  deeply  stained.  This  can  be  repro- 
duced by  adding  2  per  cent  acetic  acid  or  strongly  acid  gastric 
juice  to  colorless  duodenal  cells  in  bile. 

9.  i\Iild  gall-bladder  colic  soon  (and  in  some  cases  a  few  hours 
later),  after  the  injections,  indicates  an  inflammatory  condition  of 
the  gall-bladder. 

10.  Regarding  cultural  studies,  Whipple's-''  results  show  that 
contaminations  from  the  mouth  and  stomach  are  unavoidable  in 
many  cases,  e\'en  with  the  most  careful  technic.  There  were  con- 
flicting flndings  in  about  oO  per  cent  of  his  cases.  From  his  results, 
I  conclude,  that  when  gross  infection  (direct  microscopical  evi- 
denc(0  is  absent,  cultui-al  methods  are  not  reliable. 

It  is  necessary  to  enii)hasi/e  that  a  light-colored  bile  may  show 
marked  mici'oscopical  evidence  of  disease,  whereas  a  dark  bile  may 
show  nothing  more  than  its  increased  color  concentration.     The 
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gall-bladder,  in  disease,  mav  even  lose  its  proper! \'  ol'  concentrating 
bile. 

It  is  also  necessary  to  emphasize  that  this  method  of  investi- 
gation enables  ns  to  make  a  diagnosis  of  early  gall-bladder  disease 
when  the  clinical  signs  and  symptoms  are  slight  and  \ague.  At 
exploration  the  surgeon  fails  to  detect  this  type,  for  he  cannot 
judge  the  normality  of  the  organ  by  sight  or  touch.  I  have  observed 
3  cases  in  which  the  surgeon  pronounced  the  gall-bladder  normal, 
but  changed  his  opinion  on  further  examination  of  the  aspirated 
bile  or  after  the  removal  of  innocent  looking  adhesions.  Judd,-' 
in  1910,  was  suspicious  of  this  fact,  and  recently  P'inhorn  and 
Meyer,-^  re])orted  a  series  of  18  cases  of  recurrent  cholecystitis 
without  stones,  from  which  they  concluded  that  it  is  not  the  appear- 
ance or  softness  of  the  gall-bladder,  but  rather  the  examination  of 
the  aspirated  bile,  that  is  the  true  criterion  of  its  condition. 

Clinical  Experience.  During  the  past  two  years,  415  successful 
intul)ations  were  performed  in  12S  patients,  chiefly  gall-bladder 
suspects.  Most  of  these  tests  were  performed  in  the  outi)atient 
service  devoted  to  the  study  of  gastrointestinal  diseases  conducted 
by  Dr.  Edward  A.  Aronson,  to  whom  I  aui  indebted  for  many 
courtesies. 

Normal  reactions  were  obtained  in  45  cases,  of  which  20  were 
normal  persons  selected  for  the  study  of  normal  findings;  in  the 
remaining  25  cases,  roentgen-ray  examination  proved  the  presence 
of  calculi  in  2,  and  in  5  others  the  history  and  clinical  studies 
were  highly  suggestive  of  a  chronic  cholecystitis.  The  finding  of  a 
normal  reaction  in  chronic  cholecystitis  has  also  been  rejjorted  by 
Brown. -^  It  is  a  question  for  future  experience  to  decide,  whether 
with  our  better  understanding  of  the  pathogenesis  of  gall-bladder 
disease  (removal  of  foci  of  infection  and  relief  of  biliary  stasis), 
these  cases  with  normally  fimctioning  gall-bladders  may  not  carry 
their  evidences  of  past  dysfunction  safely  without  siu'gical  inter- 
vention. 

The  other  83  cases  were  classified  as  follows: 

I.  Repeated  absence  of  "B"  bile— 22  cases. 

This  finding  is  interpreted  as  evidence  of  advanced  organic  dis- 
ease as  discussed  above. 

II.  Abnormal  microscopical  findings  ("B"  bile) —  19  cases. 

On  this  evidence  these  cases  were  classed  as  cholecystitis  or 
cholelithiasis.  In  cholelithiasis  the  examination  frequently  shows 
only  the  findings  of  the  associated  cholecystitis.  The  direct 
indication  of  the  presence  of  or  tendency  toward  calculi  (sand  or 
agminated  crystals)  is  frequently  lacking.  In  these  cases  the 
correlation  of  the  bile  examination  with  a  carefully  taken  history, 
roentgen-ray  examination  and  other  clinical  findings  is  essential 
to  the  diagnosis  of  stones. 

III.  Static  "B"  bile  (without  abnormal  microscopical  findings) 
—37  cases. 
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(^ii  tlie  basis  of  the  test,  tliese  cases  could  he  classe<l  only  as 
i'liiictional  ( '/)  atony  of  the  gah-bhidder  or  "  anipiillospasm."  Many 
cases  of  enteroptosis  Avere  included  in  tliis  group.  Many  cases 
presented  the  clinical  picture  of  the  finictional  type  of  relative 
l()uy  described  by  Lyon:  A'ague  dyspepsias,  so-called  "bilious- 
ness," often  associated  with  attacks  of  migraine.  Also  included 
in  this  group,  were  7  cases  in  which  the  clinical  diagnosis  of  chronic 
cholec\"stitis  was  considered  certain.  In  2  cases,  gall-stones  were 
definitely  present  and  in  1  case  stones  were  foinid  at  operation. 
The  differentiation  between  these  clinical  types  could  be  made  only 
by  the  correlation  of  the  test  with  other  clinical  data  (history, 
roentgen-ray  findings,  etc.).  The  finding  of  static  "  B"  bile  Avithout 
definitely  abnormal  microscopical  elements,  while  indicating  gall- 
l)ladder  dysfunction,  cannot  })e  interpreted  as  evidence  of  definite 
gall-bladder  disease.  The  elucidation  of  this  large  group  requires 
further  study,  especially  of  the  chemistry'  of  the  bile  (cholesterin, 
nucleoprotein  content,  etc.). 

Operation  was  performed  on  17  patients.  This  group  in  which 
our  findings  were  corroborated  is  most  instructive.  Operation 
was  advised  in  11  patients  solely  on  the  evidence  of  the  fractional 
bile  examinations.  In  these  11  patients  either  the  gall-bhidder 
condition  was  merely  suspected,  or  an  incorrect  clinical  diagnosis 
had  been  made.  In  S  of  the  patients,  "B"  bile  was  not  obtainable 
after  several  attempts,  and  the  operative  findings  disclosed  sufficient 
gall-bladder  disease  to  account  for  the  failure  of  the  gall-bladder 
response.  In  the  remaining  9  patients,  the  "  B"  bile  and  the  gall- 
bladder contents  at  operation  corresponded  both  in  color  and  micro- 
scopical findings.  In  7  cases  of  this  group,  I  had  the  opportunity 
to  repeat  the  test  six  to  sixteen  weeks  after  the  cholecystectomy, 
and  then  "  B"  bile  coidd  no  longer  be  obtained. 

Besides  these,  5  other  cholecystectomy  cases  were  studied,  and 
in  only  1  (operated  on  two  and  a  half  years  previously)  was  a 
"B"-type  of  bile  discharged.  In  this  case  I  obtained  45  cc  of  light 
brown  ])ile.  However,  its  manner  of  discharge  was  different  from 
that  of  static  bile  from  the  gall-bladder,  in  that  it  did  not  present 
the  whirls  of  dark  bile  within  a  lighter  bile  as  described  before. 
Although  stasis  of  bile  in  the  hepatic  ducts  is  not  frequent,  it  must 
be  borne  in  mind  that  it  can  occur.  To  differentiate  it  from  gall- 
bladder bile,  its  manner  of  discharge  must  be  closely  observed,  and 
here,  as  in  other  cases,  the  findings  must  be  correlated  with  the 
history  (previous  operations),  ])hysical  examination  (i^resence  of 
icterus),  and  other  clinical  data.  U  such  precautions  are  not  takeii, 
errors  in  interpretation  will  be  made. 

Discussion  of  Cases.  (See  Table  I).  Cases  I,  III,  IV,  \,  VIII, 
and  Xl\'  were  clear-cut  clinical  cases  of  cholelithiasis.  In  Case  ^' 
the  only  explanation  for  the  failure  to  obtain  "B"  bile  was  the 
presence  of  very  viscid  tarry  bile  in  a  thickened  gall-bladder.     In 


TABLE    I. 


Patient.       I  Clinical  diagnosis.        Meltzcr-Lyon  test.       Findings  at  operation. 


Repetition  of 
test  6  to  10 
weeks  Inter. 


1.  Mrs.  M.  S.    Gall-stones 

2.  Mrs.  B.  11.    Chr.  ciiolecystitis? 

3.  Mrs.  S.  P.    Gall-stones 

4.  Mr.  H.  W.  j  Gall-stones 

5.  Mrs.  F.  F.    Gall-stones 


0.  Mrs.  R.  H.  Suspicious  G.  B.  1 
yr.  later  obstruc- 
tive jaundice 

7.  Mr.  H.  M.    Duodenal  ulcer 


8.  Mrs.  Y.  K.    Gall-stones 

9.  Mrs.  D.  R.    Gall-stones 


10.  Mrs.  B.  F.    Chr.  cholecystitis? 


11.  Mrs.  C.  K.    Postop.  adhesions; 
I     recurrent    chr. 
cholecystitis? 


12.  Mrs.  R.  G.  |  Appendectomy  12 

wks.  before,  G.  B 
disease  not  sus- 
I     pected 

13.  Mrs.  E.  L.  I  Duodenal      ulcer; 
G.   B.    (?) 


14.  Mrs.  M.  B.  Gall-stones 


15.  Mrs.  C  S.    Hyperthyroidism; 
gastroptosis 


16.  Mr.   J.   R.     1,   Luetic    crises? 

2,  Gastric  ulcer? 

3,  G.    B? 


17.  Mrs.  A.  H.    Appendectomy    4 
mos.  before 


No  "B"  bile;  G.  B. 
colic;  exfoliative  duo- 
denitis 

No  "B"  bile;  G.  B. 
colic;  increased  leu- 
kocytes after  injec- 
tion 

No  "B"  bile;  exfolia- 
tive duodenitis 

No  "B"  bile 

No  "B"  bile 


No  "B"  bile;  no  bile 
in  duodenum 

No  "B"  bile;  severe 
G.  B.  colic 

No  "B"  bile;  exfolia- 
tive duodenitis 

2  tests:  No  "B"  bile 
2  tests:  Greenish- 
black  "B"  bile  with 
agminated  cholester- 
in  crystals.  Flocculi 
of  degenerating  tall 
columnar  cells.  Ex- 
foliative    duodenitis 

Greenish-black  "B" 
bile.  Flocculi  of 
deeply-stained  col- 
umnar cells  and  scat- 
tered cocci  and  leuko- 
cytes enmeshed  in 
mucus.  Agminated 
cholesterin  crystals. 
Marked  exfoliative 
duodenitis 

3  tests:  No  "B"  bile 
2  tests:  Black  bile 
with  swarming  bac- 
teria, clumps  of  leu- 
kocytes and  inten- 
sively stained  detri- 
tus;  G.    B.    colic 

Tarry  black  bile;  mac- 
roscopical      sand; 
marked    exfoliative 
duodenitis 
Deep  amber  clear  bile; 
many     agminated 
cholesterin    crystals; 
small  flocculi  of  col- 
umnar cells  and  deep- 
ly-stained     detritus; 
G.  B.  colic;  exfolia- 
1     tive  duodenitis 


Clear,  static  (deep 
brown)  "B"  bile;  no 
microscopical  find- 
ings. Marked  exfol- 
iative duodenitis 

Turbid  amber  bile; 
many  scattered  de- 
generating columnar 
cells;  many  bacilli; 
scattered  leukocytes; 
agminated  cholesterin 
crystals;  detritus 

Greenish-black  bile; 
small  flocculi  of  de- 
generating deeply 
stained  columnar 
cells;  exfoliative  duo- 
denitis 

Static  (greenish-black) 
viscid   "B"   bile;  no 
microscopical    find- 
ings; marked  exfolia- 
tive duodenitis 


G.  B.  full  of  stones 


Cystic  duct  stone; 
G.  B.  content  muco- 
purulent 

Cystic  duct  stone; 
G.  B.  many  stones 

G.  B.  full  of  stones 

Thickened  G.  B.;  vis- 
cid tarry  bile;  3 
stones 

Infiltrating  Ca.  in- 
vohdng  G.  B.,  stom- 
ach and  pancreas 

Stone  in  cystic  duct; 
G.  B.  content  muco- 
purulent 

G.  B.  full  of  stones; 
G.  B.  content  muco- 
purulent 

G.  B.  appeared  nor- 
mal. Few  small 
stones  in  cystic  duct 
and  many  small 
stones  in  G.  B.  con- 
tents similar  to  "B" 


No  "B"  bile. 


Many  small  stones  in     No  "B"  bile. 
G.  B.;  contents  sim-  ( 
ilar  to  "B" 


.Vcute     cholecystitis; 
adhesions     between  '  No"B"bile. 
G.   B.  and  anterior 
abdominal  wall;  con- 
tentssimilar  to  "B" 


Many  small  stones  in  j  No"B"  bile. 
G.  B.  contents  simi- 
lar to"  B" 

Normal  G.B.  to  sight  '  No  "B"  bile, 
and  touch;  small  ad- 
hesion   at     fundus; 
later     more     small 
adhesions    found; 
strained  bile,  8  small 
stones;   G.   B.   con- 
tents   deep    amber, 
clear.      Microscopi-  | 
cal  examination  not 
made  i 

Many  small  stones  in  |  Not  done. 
G.B.;  contentssimi- 
lar   to  "B" 


Thickened  G.  B.;  no    No"B' 
stones;  contents  sim-, 
ilar  to  "B" 


bile. 


Three  stones  in  G.  B.;  ;  No  "B"  bile, 
contents  similar  to 
"B" 


No  evidence  of  disease  Not  done. 
by   sight   or   touch ; 
aspirated  bile  simi- 
lar to  "B" 
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Case  \l\,  clinically  cholelithiasis,  only  the  evidence  of  marked 
stasis  was  found  in  the  examination  of  the  "B"  bile.  In  Case  II, 
in  several  tests,  a  definite  increase  in  clumped  leukocytes  was 
found  in  the  bile  followlnii'  the  injection  of  peptone.  These  cells 
were  interpreted  as  evidence  of  inflammatory  reaction  in  the  ducts. 

In  Cases  II,  IX,  and  X  the  diagnosis  of  probable  chronic  chole- 
cystitis had  been  made  clinically.  The  marked  anomalous  bile 
fractions  that  were  obtained  made  the  diagnosis  of  gall-bladder 
disease  certain.  In  Case  IX,  at  operation,  the  gall-bladder  ap])eared 
and  at  first  felt  perfectly  normal.  However,  on  careful  ])alpati()n 
a  few  small  stones  were  felt  low  down  in  the  cystic  duct.  After 
extirpation,  the  gall-bladder  was  found  to  contain  numerous  small 
stones  practically  suspended  in  the  bile.  It  is  interesting  to  note 
that  in  two  tests  no  "  B"  bile  was  obtained  in  this  case. 

Case  \l,  a  very  obese  woman,  complained  only  of  belching  after 
meals,  and  disease  of  the  gall-bladder  could  only  be  suspected. 
As  "B"  bile  was  absent  in  several  tests,  the  diagnosis  of  definite 
organic  disease  of  the  gall-bladder  was  made  and  operation  was 
urged.  Because  of  her  slight  symptoms,  this  was  refused.  One 
year  later  she  developed  persistent  jaundice  with  complete  a!)sence 
of  bile  in  the  duodemun.  On  exploration,  a  huge  infiltrating 
carcinoma  involving  the  gall-bladder  and  invading  the  stomach 
and  pancreas  was  found.  This  case  is  instructive  in  that  the 
definite  diagnosis  of  organic  disease  of  the  gall-bladder,  demanding 
operation  was  made  one  year  before  the  clinical  evidence  mani- 
fested itself.  It  is  a  question  whether  the  operation,  when  first 
advised  (solely  on  the  basis  of  the  repeated  absence  of  "B"  bile), 
might  not  have  saved  this  wcaian. 

Case  VII  presented  the  three  cardinal  symptoms  of  duodenal 
ulcer:  Pain  two  hours  after  meals,  night  pains  and  an  "interval 
history"  of  several  years  duration.  This  diagnosis  had  been  made 
by  three  well  known  gastroenterologists,  and  the  patient  had  been 
subjected  to  a  regimen  of  duodenal  alimentation  for  cure  of  his 
ulcer  without  relief.  On  duodenal  stimulation  of  the  gall-bladder, 
no  "B"  bile  could  be  obtained.  The  injection  was  followed  by 
severe  colic  in  the  gall-bladder  region  requiring  injections  of 
morphine  for  its  control.  The  ])atient  was  then  referred  for 
operation  with  a  definite  diagnosis  of  gall-bladder  disease,  and  a 
subacute  empyema  with  a  calculus  occluding  the  cystic  duct  was 
found. 

In  Case  XI,  a  cholecystostomy  had  been  performed  four  years 
before  coming  under  observation.  Inter])retation  of  the  ])atient's 
sym])toms  was  difficult  because  of  her  markedly  neurotic  condition, 
and  also  because  they  might  have  been  simi)ly  and  readily  explained 
by  postoperative  adhesions.  Duodenal  examination  revealed  a 
"  B"  bile  with  swarming  l)acteria,  an  increased  number  of  leukocytes, 
and    inflammator\-   debris.     Cnll-bladder   colic   followed   the   test. 
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Reoperation  was  advised.  Wliile  under  observation  prior  to  the 
operation  aeute  cholecystitis  developed,  the  temperature  rose  to 
104°  and  immediate  oj)eration  became  hnjjcrative.  At  operation 
acute  cholecystitis  was  found  with  adhesions  between  the  gall- 
bladder and  the  anterior  abdominal  wall.  These  adhesions  could 
account  for  the  failure  to  obtain  "B"  bile  in  three  of  the  tests. 

In  Case  XII,  an  ai)i)endectomy  had  been  performed  twelve 
weeks  pre\iously  without  relief  of  symptoms,  (iall-bladder  disease 
had  not  even  been  suspected,  as  the  complaints  were  referred  to 
the  right  lower  quadrant  of  the  abdomen. 

Case  XIII,  clinically,  was  considered  most  probably  one  of 
duodenal  ulcer.  From  the  "B"  bile  examination,  the  diagnosis 
of  cholecystitis  with  the  ])robable  presence  of  stones  was  made. 
At  operation,  the  gall-bladder  appeared  and  felt  perfectly  normal, 
but  after  dividing  an  innocent  looking  adhesion  at  the  fundus  many 
more  small  adhesions  became  evident.  x\fter  removing  the  gall- 
bladder and  straining  the  bile,  8  small  stones  were  found. 

Case  XV  was  one  of  hyperthyroidism  and  gastroptosis.  With 
this  diagnosis  her  abdominal  symptoms  had  been  explained  for 
many  years.  The  "B"  bile  showed  definite  microscopical  evidence 
of  disease.     At  operation  clironic  cholecystitis  was  found. 

Case  X\T  was  a  man  with  a  luetic  history  and  a  positive  Wasser- 
mann  reaction.  The  differential  diagnosis  lay  between  luetic 
crises,  gastric  ulcer,  and  possibly,  gall-bladder  disease.  The 
tubal  findings  indicated  the  last.  At  operation  only  cholelithiasis 
was  found. 

Case  XVII,  a  woman,  aged  thirty-four  years,  complained  of 
midepigastric  "burning"  for  two  years.  Appendectomy  was  j^er- 
formed  four  months  previously  without  relief  of  symptoms.  The 
tubal  findings  showed  a  clear,  but  very  static  greenish-black  viscid 
"B"  fraction  without  s])ecial  microscopical  features.  This  was 
associated  with  a  very  marked  exfoliative  duodenitis.  Because 
of  the  markedly  static  bile  and  the  persistence  of  symptoms,  it  was 
believed  that  gall-bladder  disease  was  j^resent.  Because  of  the 
patient's  objection  to  medical  treatment,  reoperation  was  advised. 
x\t  operation  the  gall-bladder  showed  no  external  evidence  of 
disease,  but  the  asjiirated  bile  proved  to  be  of  a  static,  greenish- 
black  color  similar  to  the  "B"  specimen.  A  cholecystostomy  was 
done,  and  after  sin-gical  drainage  for  three  weeks,  the  symptoms 
were  completely  relieved.  It  is  now  three  months  since  the  oper- 
ation. The  ])athology  of  the  gall-bladder  of  this  case  is,  of  course, 
undetermined.  As  far  as  our  data  go,  the  case  was  one  of  marked 
gall-bladder  stasis  and  exfoliative  duodenitis.  It  is  probable  that 
as  much   could   have   been   accomplished  with  medical   drainage. 

Summary  and  Conclusions.  1.  Criticisms  of  the  fundamental 
principles  of  the  Meltzer-Lyon  test  can  be  answered,  anrl  do  not 
bear  strict  analvsis. 
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2.  Because  of  its  bland  action  on  the  fluorlenal  mucosa,  5  per 
cent  peptone  is  suggested  for  diagnosis  in  preference  to  strongl\' 
hypertonic  magnesium  sulphate  solutions. 

3.  Attention  is  drawn  to  the  condition  of  "ampuUospasm"  in 
relation  to  gall-bladder  stasis. 

4.  A  normal  reaction  may  be  present  in  chronic  cholecystitis. 
However,  in  most  cases  of  gall-bladder  disease  we  observe  either 
failure  of  gall-bladder  response,  or  microscopical  abnormalities, 
or  evidence  of  stasis.  The  correlation  of  these  findings  with  other 
clinical  data  is  essential  to  a  correct  diagnosis. 

5.  The  practicability  of  the  test  is  presented  in  17  operated 
cases.  In  many  cases,  the  definite  diagnosis  of  gall-bladder  disease 
cannot  be  made  by  any  (^ther  method. 

6.  Since  gall-bladder  disease,  with  its  protean  clinical  manifes- 
tations, is  a  frequent  cause  of  intra-abdominal  symptoms  (second 
only  to  disease  of  the  appendix),  this  test  should  be  included  as  a 
routine  in  the  study  of  gastro-intestinal  cases. 
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STUDIES  OF  GRAVES'  SYNDROME  AND  THE  INVOLUNTARY 
NERVOUS  SYSTEM. 

II.    The  Clinical  Manifestations  of  Disturbances  of  the 
Involuntary  Nervous  System  (Autono-mic  Imbalance). 

By  Leo  Kessel,  M.I)., 

AND 

Harold  Thomas  Hyman,  M.D. 

NEW    YORK. 

Introduction.  ComjH-ehensive  uiiderstaiiding  of  the  involuntary 
nervous  system  requires  a  study  of  the  phylogeny,  embryology  and 
physiology  of  vertebrates.  These  arduous  and  important  tasks 
have  been  performed  mainly  by  Gaskell's^  ^  ^  and  Barger  and  Dale."* 
Gaskell  has  compiled  the  literatiu-e  in  his  monograph  on  the  "Invol- 
untary Nervous  System,"  and  the  following  review  is  a  conden- 
sation and  rearrangement  of  his  data.  The  retHTangement  was 
^aecessitateci  by  the  fagt  that  Gaskfsll  \Yi-ote  not  with  a  Yie\v  to  the 
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clinical  study  of  the  involuntary  nervous  system,  l)ut  to  establish 
the  origin  of  the  vertebrate  ancestor. 

PlIYLOGENY   AND    EMBRYOLOGY    OF   THE    InVOLI'NTA1{Y    XeRVOUS 

System.  The  cells  of  the  involuntary  nervous  system  arise  from 
those  of  the  cerebrospinal  axis.  Phylogenetically  the  involuntary 
nervous  system  makes  its  first  a})pearance  in  the  annelid  and  it  is 
noteworthy  that  this  is  the  first  phylum  in  which  a  \-ascuIar  system 
is  developed.  Of  the  cells  of  the  i)rimiti\e  involuntary  nervous 
system  one  group  retains  as  its  function  tlie  transmission  of  nerve 
impulses;  the  other  develops  into  the  chromaffin  tissue  and  acquires 
secretory  acti\ity.  In  the  higher  vertebrates  the  chromaffin  cells 
collect  in  the  adrenal  medulla  while  the  nervous  cells  retain  for  the 
most  part  their  segmental  arrangement. 

Anatomical  and  Phy'siological  Differences  Between  the 
Involuntary  and  ^V)LI'NTARY  Nervous  Systeji.  In  the  voluntary 
nervous  system  the  motor  cell  is  in  the  anterior  horn  and  the  nerve 
that  emerges  in  the  anterior  root  is  a  medullated  effector  fiber. 

In  the  involuntary  nervous  system  the  motor  cell  occupies  a 
position  outside  the  cord  and  the  medullated  fiber  that  connects 
it  with  the  central  nervous  system  is  a  connector  and  not  an  effector 
fiber.  The  migrated  cell  gives  origin  to  the  true  effector  fiber, 
which  is  non-medullated  and  is  called  postganglionic.  Whereas 
the  impidse  in  the  v'olimtary  nervous  system  passes  from  the 
cerebrospinal  axis  to  the  end-organ  without  interruption,  in  the 
in\()luntary  nervous  system  it  is  relayed  at  the  perii)heral  ganglion. 
Pliysiologically  the  systems  difl'er  in  that  the  involuntary  nervous 
system  usually  functions  without  entering  consciousness  and  is 
uninfluenced  by  the  will.  "The  more  the  concentrated  voluntary 
nervous  system  (brain)  is  freed  from  the  insuliordinate  involuntary 
nervous  system  consistently  with  the  harmonious  interaction 
l)etween  the  systems,  the  greater  tht  advantage  to  the  animal." 
(Gaskell,  page  23.) 

Thoracico-lumbar  and  Bulbo-sacral  Subdimsions  of  the 
Involuntary  Nervous  System.  The  involuntary  outflow  takes 
place  from  the  midbrain,  medulla  and  thoracico-luniloar  and 
sacral  cords.  The  thoracico-lumbar  forms  one  subdivision  and 
is  separated  from  the  others  by  the  plexuses  for  the  limbs.  The 
other  three  outflows  are  grou{)ed  as  the  l)ulbo-sacral  division. 

It  is  (raskell's  theory  that  the  ancestor  of  the  vertebrate  presented 
a  double  segmentation,  appendiceal  and  branchial.  The  branchial 
segmentation  has  given  rise  to  the  structures  of  primitive  endoderm 
and  the  a])pendiceal  to  the  structures  of  primitive  ectoderm  and 
mesoderm.  The  appendiceal  segmentation  has  given  rise  (1)  to 
the  ajijiendages  of  the  skin  and  the  subdermal  layer  of  musculature, 
(2)  the  vascular  system,  including  the  heart,  and  (o)  the  derivatives 
of  the  segmental  duct  from  which  arise  the  organs  of  excretion  and 
reproduction.  These  structures  function  for  indi\idual  and  race 
preserxation.     The}'  receixe  excitatory  imj)ulses  y'ii\  the  thoracico- 
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liinil)ar  aiu!  aro  stimulated  by  adrenalin.  The  hulho-sacral  inner- 
vation is  anta,ii:()nistic.  The  branchial  segmentation  has  to  do 
with  the  nietai)oHe  functions  in  the  organism  inasnuich  as  its 
important  derivatives  are  (1)  the  gastro-intestinal  tract  and  its 
accessory  ylands,  and  (2)  the  respiratory  tract  and  such  append- 
ages as  the  thyroid,  parathyroid  and  thymus.  Most  of  these 
.structures  receive  auo;mentor  im])ulses  over  the  bulbo-sacral  and 
are  acconhngly  stimuhited  by  acetyicJiohn.  The  tlioracico-hnnl)ar 
sends  inhibitory  im])ulses  to  many  of  these  same  structures  and 
adrenahn  suppresses  their  functional  activity. 

Factors  til\t  Maintain  the  Tonicity  of  the  Involfxtary 
Nervous  System.  With  the  discovery  of  the  specific  action  of 
adrenalin  on  the  thoracico-lumbar  di^'ision  of  the  involuntary 
nervous  system,  nothing  was  simpler  than  to  assume  that  its  tonic 
activity  was  regulated  by  the  epinephrin  circulating  in  the  blood. 
The  quantitative  work  of  Hoskins^  demonstrated  quite  clearly  that 
adrenalin  in  amounts  sufficient  to  cause  a  rise  of  blood-pressure, 
inhibits  intestinal  mo\ement.  Hence,  the  tonicity  theory  was 
generally  abandoned  and  for  it  was  substituted  the  emergency 
theory  of  Cannon.''  This  postulates  that  in  times  of  stress  epi- 
nephrin is  poured  forth  to  stimulate  the  thoracico-lumbar  division. 
The  experimental  work  of  Cannon  and  his  colleagues,  however,  has 
not  been  confirmed  by  other  workers,  notably  Stewart  and  Rogoff.^ 
For  the  present  Cannon's*  ingenious  theory  may  be  regarded  as 
interesting  and  stimulating,  but  not  proved. 

It  has  been  assumed  that  some  metabolite,  possibly  a  cholin 
derivative,  in  an  analogous  manner  regulates  the  tonicity  of  the 
bulbo-sacral  division. 

Our  own^  work  fails  to  show  the  factors  concerned  with  the 
maintainance  of  the  tonus  of  the  thoracico-lumbar;  the  tonus  is 
quite  independent  of  the  adrenals,  and  we  think  that  the  amount 
of  epinephrin  necessary  to  j^roduce  an  emergency  effect  is  be\'ond 
the  secretory  capacity  of  the  adrenal  glands."^  We  have  also  been 
unable  to  confirm  the  reported  stimulating  effect  jof  thyroxin"'  ^'- 
on  the  involuntary  nervous  system,  and  we  have  shown  that  in 
acute  experiments,  at  least,  thyroxin  is  quite  without  effect  on  the 
involuntary  nervous  system. 

Autonomic  Imbalance.  The  following  report  deals  with  patients 
whose  symptoms  can  be  ascribed  to  disturbance  in  the  realm  of  the 
involuntary  nervous  system.  The  symptoms  may  be  divided  into 
three  grou{3^.  In  the  first  of  these  the  symptoms  are  objective, 
and  due  to  disturbed  function  of  an  organ  in  which  no  lesion  can 
be  demonstrated  by  the  most  painstaking  clinical  examination. 
The  second  group  differs  only  in  that  the  manifestations  are  sub- 
jective. The  third  group  is  composed  of  such  symptoms  as  asthenia 
and  tremor.  Their  constant  association  with  the  above  groups 
and  their  accentuation  by  adrenalin  administration  has  led  us  to 
regard  them  as  of  similar  origin. 
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To  the  syndrome  i)resente(l  by  the  association  of  these  symptoms 
we  have  appHed  the  term  mdonomic  inihahtrice.  In  it  we  inchide 
the  conthtions  ordinarily  calh-d  larval  hyperthyroi(Hsm,  forme 
frnste  of  hyjierthyroidism,  Basedowoid,  suprarenal  insufficiency, 
etc.  These  terms  are  discarded  because  they  are  either  misleading, 
or  are  dependent  on  an  erroneous  or  doubtful  hypothesis. 

Material  Studied.  The  86  patients  rej^orted,  (Table  I)  were 
studied  in  the  Outpatient  Department  of  Mount  Sinai  Hospital.* 
None  had  definite  or  constant  elevation  of  their  basal  metabolism 
but  all  had  autonomic  imbalance  as  we  have  defined  it. 

Etiology.  1.  Predisposing  Causes.  The  factors  that  predispose 
to  this  syndrome  are  at  present  luiknown.  Manifestations  of  the 
disturbance  have  been  present  in  most  of  these  patients  as  far  back 
as  they  can  remember.  Whether  the  predisposition  is  inherited  or 
whether  it  is  due  to  some  early  environmental  factor  remains  to  be 
decided. 

2.  Exciting  Causes.  As  exciting  causes  may  be  mentioned:  (a) 
sex  epochs;  ih)  focal  infection;  (c)  psychic  insult. 

(a)  In  23  of  the  86  patients  the  symptoms  were  greatly  accent- 
uated at  the  time  of  puberty.  In  11,  pregnancy  aggravated  the 
symptoms.  Hence  in  40  per  cent  of  these  i)atients  exacerbatic^n 
was  associated  with  a  sex  epoch. 

(6)  In  2  patients  infection  w^as  the  most  probable  etiological 
factor.  In  nearly  one-half  of  the  patients  focal  infection  w^as 
present  and  may  have  been  an  exciting  factor.  Forty-one  of  the 
patients  had  tonsils  from  -which  we  exjjressed  secretion,  and  7  had 
sinus  infections. 

(c)  Psychic  insult  played  an  essential  role  in  8  patients  and  a 
minor  role  in  at  least  12  others. 

Symptoms.  A.  Subjective  Symptoms.  1.  Palpitation.  Thirty- 
nine  patients  complained  of  i)ali)itation.  There  was  no  relation- 
ship between  this  symptom  and  the  pulse  rate:  for  example,  No. 
8613,  a  woman  whose  pulse  was  70  and  whose  basal  metabolism 
was — 2,  had  palpitation  and  No.  8579  with  a  pulse  rate  of  140  had 
no  palpitation. 

2.  Dy.s'pnea.  Eleven  women  complained  of  shortness  of  breath. 
Of  these  7  had  auricular  extrasystoles,  but  in  none  of  the  others 
could  any  disturbance  of  the  cardiac  or  pulmonary  mechanisms  be 
elicited,  and  in  none  was  there  any  elevation  of  the  basal  metabolism. 

3.  Headache.  Seven  women  had  chronic  or  recm-ring  headaches; 
in  1  sinus  infection  evidently  played  a  role;  in  the  otheri  no  cause  for 
the  headache  could  be  found. 

4.  Insomnia.  The  insomnia  was  sufficiently  marked  in  20 
j)atients  to  demand  treatment. 

5.  Loss  of  Weight.     Thirteen  j)atients  reported  loss  of  weight. 

*  Wc  wish  to  express  our  api)re(;i;iti<)ii  to  Miss  May  Slater,  R.N.,  who,  as 
Superintendent  of  the  Outpatient  Department,  rendered  invalualih?  assistance  in 
the  organization  and  maintenance  of  our  clinic. 
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Ji.  OuJEcriVK  SvMl'To.MS.  I.  Did rrlicd .  Vouv  women,  all  oxer 
thirty  years  of  a<;'e,  rcj)ortc(l  attacks  of  "diai  rlica."  No  (lictctif 
or  ])hysioloi;'ical  cause  for  tlie  intestinal  (list nrl)a nee  was  ])reseiit. 

2.  Eye  Si<in,'<.  \'<)ii  (Iraefe's  siji:n  was  i)resent  in  I!)  A\'oineii  and 
in  12  others  there  was  a  definite  exoplithahnos. 

3.  Gastric  Disturbances'.  Eight  women  complained  of  "indi- 
gestion." In  many  of  these  there  was  a  close  simulation  of  the 
symptoms  of  gastroduodenal  ulcer  or  of  chronic  appendicitis. 
The  relationship  of  the  alterations  in  the  involuntary  ncrxous 
system  to  these  unclassified  gastric  disorders  will  he  the  subject 
of  a  later  communication. 

4.  Menstrual  Disturbances.  Menstrual  disturbances  of  various 
types  were  reported  by  5  patients. 

5.  Sweating.  Al)normal  degrees  of  sweating  were  present  in 
17  patients.  In  2  instances  the  profuse  night  sweats  led  to  the 
erroneous  diagnosis  of  tuberculosis. 

6.  Vasumotur  Instability.  Blushing,  flushing,  or  cold  extremities 
pointed  to  vasomotor  instability  in  10  patients. 

7.  Mental  Disturbances.  Emotional  instability  was  common. 
Psychoneurosis  was  jiresent  in  12;  it  usually  assumed  the  anxiety 
or  sexual  types. 

S.  Tachycardia.  Only  2  patients  of  this  group  had  a  pulse  rate 
below  80.  In  the  majority,  the  most  striking  objective  findings 
were  the  tachycardia  and  the  extreme  lability  of  the  pulse  rate. 
Thus  in  patient  No.  3598  the  range  Mas  from  90  to  200.  The 
tachycardia  was  most  marked  in  the  group  of  the  jjuberty  patients, 
where  a  rate  of  from  140  to  160  was  not  at  all  uncommon.  It  is 
noteworthy  that  the  tachycardia  bears  no  relation  to  palpitation 
or  to  the  basal  metabolism.  Thus  patient  No.  8539  had  a  pulse 
rate  of  104,  pali)itation,  and  a  basal  metabolism  of  —6;  No. 
8633  had  a  pulse  rate  of  120,  paljjitation,  and  a  basal  metabolism 
of  0;  No.  8680  had  a  pulse  rate  of  136,  palpitation,  and  a  basal 
metabohsm  of  +10;  No.  8547  had  a  pulse  rate  of  130,  basal  metab- 
olism of  +8,  and  no  palpitation. 

9.  Irregularities  of  Cardiae  Mechamsm.  Cardiac  irregularities 
were  present  in  6  patients.  Auricular  extrasystoles  were  the  most 
common  (3  patients).  One  patient  (No.  8740)  had  a  paroxysmal 
tachycardia  and  another  (No.  9235)  paroxysmal  auricular  flutter. 
All  of  these  patients  were  referred  by  Dr.  Rothschild  from  the 
Cardiac  Clinic  where  they  had  previously  l)een  examined.  The 
absence  of  any  organic  cardiac  basis  for  their  symptoms  was  verified 
clinically,  by  fluoroscopy  and  electrocardiogram,  before  the  patients 
were  sent  to  us.  Most  of  these  women  had  been  regarded  as 
"cardiacs"  for  years.  Small  doses  of  atropine  gave  (Nos.  8498, 
8740,  9235)  prompt  relief.  A  further  study  of  this  group  will  be 
made  by  Dr.  Kaufman  Wallach  and  their  relationship  to  the 
"cardiac  war  neuroses"  studied. 
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10.  Tremor.  A  coarse  or  fine  tremor  (leveloi)e(l  in  1?.'!  of  llicsc 
})atieMts  when  the  fingers  were  extended. 

C.  INIaNIEESTATIONS  that  may  be  InEEKRED  to  re  SVMI'A'I'IIO- 
ISriMETIC  IN  THAT  THEY  ARE  FREQUENTLY  PRESENT  IN  AUTONOMIC 
ImBAL.^NCE   AND    ARE   ACCENTUATED    BY   ADRENALIN.       1.     NerVOVS- 

ness.     Forty-nine  women  complained   bitterly   of   "nervousness." 

2.  Asthenia.  Asthenia  was  complained  of  hy  '.\0  ])atients.  This 
symptom  was  rarely  found  in  the  ]jul)erty  grou])  hut  extremely 
common  in  the  others. 

o.  Goiter.  Seventy-two  of  the  <"S()  patients  had  a  definitely 
enlarged  thyroid  gland.  The  duration  of  the  goiter  varied  between 
two  weeks  to  thirty  years,  and  neither  the  din-ation  nor  the  size  of 
the  goiter  bore  any  relation  to  the  symjjtoms.  There  was  no  uni- 
formity in  the  consistency  of  the  gland;  some  were  firm,  others 
soft.  In  2  patients  a  })ruit  was  audible  over  the  gland.  'Jlie 
relation  of  the  onset  of  the  goiter  to  the  sexual  cycle,  particularly 
puberty,  was  striking  in  many  instances. 

Every  member  of  the  puberty  group  (lb)  had  undergone  specific 
but  futile  treatment  referable  to  the  thyroid  gland.  Ten  had  been 
subjected  to  thyroidectomy;  1  had  had  two  operations.  Eight 
had  received  roentgen-ray  exposures  without  shrinking  the  goiter 
or  relieving  the  symptoms.  The  effect  of  small  doses  of  iodine  in 
diminishing  the  size  of  the  goiter  was  most  striking,  even  in  long 
standing  cases.  The  earliest  change  noted  was  a  softening  of  the 
gland.  The  average  shrinkage  of  the  neck  circumference  was 
about  1  cm.  a  month. 

4.  Basal  Metabolism.  Basal  metabolism  estimations  were  made 
on  31  of  this  group.  Because  of  the  fact  that  these  patients  were 
studied  in  the  outpatient  department  it  was  necessary  for  them 
to  come  to  the  hospital  l^efore  8.30  a.:m.  ]Many  had  to  travel  great 
distances.  Consequently  a  true  basal  rate  was  difficult  to  secure. 
The  conditions  under  which  the  basal  metal)olism  estimations  were 
obtained  made  us  regard  +18  as  within  the  normal  range.  Never- 
theless, in  but  one  woman  (8449)  was  a  striking  elevation  noted 
(+34).  She  was  referred  to  the  hospital  and  carefully  studied, 
but  a  clinical  diagnosis  of  Graves'  syndrome  could  not  consistently 
be  made.  Two  other  readings  taken  in  the  hospital  were  +4  and 
+8.  In  all  but  o  of  the  other  patients,  the  metabolism  was  below 
+  10;  the  highest  was  +18. 

The  elevation  of  the  metabolism  bore  no  relation  to  the  symptoms 
or  to  the  pulse  rate. 

Associated  Conditions.  ]\Iany  interesting  conditions  were  observed 
associated  with  the  autonomic  imbalance.  Concerning  their 
relationship,  data  are  insufficient  to  warrant  definite  conclusions. 
In  2  (8796,  8009)  malnutrition  appeared  simultaneously  with  the 
goiter  and  the  symptoms.  Two  girls  presented  the  picture  of 
Froehlich's  syndrome  (8674,  8636).     One  man  had  the  hands  of 
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typical  acroinetijalia  (.")()()")).  The  cardiac  arrhythmias  and  the 
])sych()neur()ses  ha\'e  aheady  received  comment.  Four  women 
(Hsi)hiyed  the  cHnical  picture  of  myxedema  (SoO^,  S51)S,  Slilo, 
1)127).  'J'hyroidectomy  was  prol)al)ly  responsible  in  Case  .Slil.'!,  and 
this  \\()nian  had  a  pulse  rate  of  70  and  a  basal  metabolism  of  —2, 
with  a  persistence  of  all  of  her  sympathomimetic  symptoms.  In 
all  of  these,  thyroid  extract  caused  a  marked  improvement.  Two 
women  (8()o2,  91 2())  gave  a  history  that  suggested  (xraves'  syndrome; 
they  were  ajjparently  now  in  the  stage  of  arrest.  Except  for  the 
crisis  their  histories  differed  in  no  essential  respect  from  those  of 
the  other  patients. 

Correlation  of  Symptoms.  The  vast  majority  (84  j)er  cent)  of 
these  patients  presented  both  tachycardia  and  goiter;  i.  e.,  two  of 
the  cardinal  clinical  symptoms  of  (Iraves'  syndrome.     There  were 

23  with  tremor,  and  of  these  all  but  .'>  had  goiter  and  tachycardia. 
Thus  IS  patients  j:>resented  three  of  the  four  cardinal  symptoms  of 
(iraves'  syndrome.  Twenty-six  had  either  von  Graefe's  sign 
or  exophthalmos;  of  these  9  had  tremor  and  6  had  exophthalmos, 
tremor,  tachycardia,  and  goiter  (8716,  9202,  8598,  88()(),  912(), 
8476) .  Not  one  of  these  patients  had  a  basal  metabolism  above  +10; 
1  (8598)  had,  in  addition,  some  of  the  characteristics  of  myxedema. 
Fifty  per  cent  of  the  entire  group  had  three  or  more  of  the  minor 

'symptoms  of  (iraves'  syndrome  and  usually  at  least  two  of  the 
four  cardinal  signs. 

100     90     80     70     60     50     40     30     20     10     0 

Tachycardiii __^_ 

1'remor  

Ej'c  sifius  

Goiter  

Tafhyfardia  plus  tremor  

Taflij'carflia  plus  goiter 

Tachyoarclia  plus  eye  signs  

TacliN cardia  |)lus  tremor  plus  eye  signs  

'rach.N'caidia  plus  freiiior  plus  goiter  

'raclncardia  plus  goiter  i)lus  eye  signs  

Tarh^fardia  plus  goiter  i)lus  eye  signs  plus  ti'euKjr  


Sensitiveness  to  Drugs.  In  a  few  of  these  patients  the  responses  to 
the  subcutaiieons  injections  of  atropine  and  of  adrenalin  were 
determine<l.  The  incidence  of  reaction  in  indi\iduals  free  from 
sym])toms   was  first   ascertained.     Two   groui)s   of   subjects  were 
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cliosen  — se('<)ii(l-ye;n-  medical  students  at  the  College  of  riiysicians 
and  Surgeons,  Colnnihia  rni\'ersity,  and  (•()n\alesceiit  medical 
and  surgical  ]jatients  at  Mount  Sinai  Hospital,  lieferencc  to 
Tal)le  II  shows  that  of  the  uiedical  students  31  per  cent  responded 
to  a(h"enaMn  and  22  per  cent  to  atropine.  None  of  these  students 
had  syini)t()ms  of  imbahmce.  Table  II  shows  also  that  of  the 
hospital  i)atients  'M)  per  cent  reacted  to  adrenalin  and  22  per  cent 
to  atropine.  It  is  evident,  therefore,  that  sensitiveness  to  these 
drugs  does  not  imply  active  autonomic  imbalance,  and  in  the 
article  on  (iraves'  syndrome'^  (No.  Ill  of  the  series)  it  will  be  shown 
that  autonomic  imbalance  nmy  exist  without  drug  sensitiveness. 
We  interpret  drug  sensitiveness  in  the  absence  of  clinical  symptoms 
of  autonomic  imbalance  as  e\'idence  of  a  latent  imbalance  and  are 
therefore  attem])ting  to  keep  these  individuals  under  observation. 
The  absence  of  drug  reactions  in  the  presence  of  clinical  mani- 
festations of  autonomic  imbalance  is  due  to  the  fact  that  those 
particular  structures  on  which  the  drugs  act  are  in  a  state  of  normal 
irritability.  Sensitiveness  to  adrenalin  means  nothing  more  or 
less  than  a  lowering  in  the  excitability  threshold  of  the  myoneural 
junction  of  the  thoracico-luml)ar  division;  increased  reacti\ity 
to  atropine,  which  paralyzes  the  myoneural  jvmction,  indicates  an 
increased  tonus  of  the  entire  bulbo-sacral  system.  The  reactivity 
to  these  drugs  is  therefore  no  index  of  the  state  of  the  involuntary 
ner\'ous  system  as  a  whole.  In  the  vast  majority  of  patients  with 
autonomic  imbalance  sensitiveness  to  adrenalin  or  atropine  is 
present;  this  sensitiveness  suggests  the  type  of  autonomic  imbalance. 
The  sensitiveness  is  not  necessarily  universal  and  may  be  limited 
to  one  organ,  so  that  an  individual  may  have  either  a  i)urely  local 
or  a  general  autonomic  imbalance. 

Sensitiveness  to  these  drugs  camiot  therefore  be  taken  as  an 
absolute  objective  test  for  the  presence  of  active  autonomic 
imbalance.  It  is,  however,  extremely  useful  as  an  adjuvant  in 
the  diagnosis  and  together  with  the  clinical  im{)ression  may  serve 
to  corroborate  a  clinical  suspicion.  It  is  ])robably  present  as  fre- 
quently in  autonomic  im})alance  as  in  (iraves'  syndrome  and  is 
of  no  aid  in  this  differential  diagnosis.  To  us,  these  reactions  have 
been  of  invaluable  assistance  in  our  conception  of  the  disturbance 
and  in  the  management  of  the  patient. 

Our  technic  has  been  greatly  sim])lified.  In  order  to  ol)tain  a 
basal  pulse  rate  and  pressure  reading  under  the  prevailing  conditions, 
we  first  insert  the  needle  into  the  subcutaneous  tissues.  The  pulse 
rate  and  blood-])ressure  readings  are  then  taken  until  a  constant 
is  obtained  on  several  readings.  The  barrel  of  the  hyj)odermic  is 
then  attached  to  the  needle  and  the  drug  injected.  For  the  adre- 
nalin (0.5  cc)  test  the  pulse  rate  is  taken  every  minute  and  the  blood- 
pressure  as  frequently  as  possible  (two  or  three  a  miiuite)  for  the 
first  ten  mimites.      If  no  reaction  occurs  after  that  time  the  test 
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is  usually  discontinued  and  reported  negative.  For  the  atropine 
test  1  mgm.  of  atropine  sulphate  is  injected  and  the  pulse  rate 
counted  every  minute  for  twent.v  minutes  in  a  negative  test.  In 
positive  tests,  the  readings  are  discontinued  at  the  fastigium. 

Manv'  interesting  pharmacological  data  were  obtained.  The 
usual  adrenalin  response  occurs  within  a  few  seconds  and  is  ordina- 
rily marked  by  a  })ressor  followed  liy  an  accelerator  response  antl 

TABLE    II.— THE    RESPONSES  TO  THE   SUBCUTANEOUS  INJECTIONS  OF   ATROPIN  AND 

ADRENALIN    IN   TWO    GROUPS    OF    '^NORMAL    PERSONS"    (MEDICAL   STUDENTS 

AND   CONVALESCENT    PATIENTS). 

.Vote. — No  relation  l)pt\vef>ii  adrenalin  and  atropin  sensitiveness;  no  relation  between  su!)jeetive  synii)toins  and 
objuetive  findings;  no  relation  ijetween  original  pulse-rate  or  B.  P.  and  extent  of  response. 


Before  adrenalin' 


Subjects. 


ticnerul  condition. 


Pulse.     Bl.  Pr. 


E.  Bessie 
J.  Besel 
H.  Bresky 
de  Merc 
J.  Dranit 
H.  Farnham 
Frank 
Goldin 
Hansen 
Lefk 
MacDon 
Milgrini 

Mulinos 
G.  Neunian 
I.  Keieli 
Rosenblatt 
G.  S.  S. 
Talty 
No.  Ill 
.\ustrian 
Bowen 
Cliobal 

Foland 

I'ordyci! 

Gnswold 

11 'horn 

Kolin 

.MaeKie 

.Monasti 

.Murjihy 

\..  Ncuiiian 

U'Hrien 

I'eck 

Schroeder 

Sliafton 

Taintor 

Twiss 

VVall'st. 

Wechsler 

Weed 

Vasu  en 

\o.   Ill 

M.  .\br. 

I.  .Mtinaii 

It.  Bagno 

.\.  15ass 

A.  lJ(-low 

I'.    Berlin 
I    B.rn.an 


7.S 
SO 

S() 

so 

tiO 
M 
SO 
90 
72 
(12 
90 
7S 
92 
90 
72 
72 

(10 

S4 


100 
114 
122 


130 
131 
IKi 
110 
100 

no 

1 30 
122 
110 
lU 
124 
110 
104 
100 
110 
100 

110 
120 


Medieal  student 


(asthma) 
Medical  student 


Research  Ass't. 
Medical  student 


SO 

124 

so 

US 

72 

124 

71 

110 

SO 

128 

72 

110 

108 

140 

102 

Bilateral  hernia 
Post-pneumonia 
Mitral  stenosis 
????  (Hysteria) 
Salpinge<^torny; 

appendic^octomy 
('ancer  of  colon  (?) 
Varicose  veins 


After  adrenalin. 


Pulse.     Bl.  Pr. 


Atropin. 


Subjective  syniijtonis. 


Dry  mouth 


Before 

After 

pulse. 

pulse. 

S4* 

100* 

S2* 

11''* 

S4 

78 

74* 

90* 

72 

72 

SO 

70 

84 

80 

70 

70 

70 

04 

84 

72 

82 

80 

60 

58 

(10 

54 

60 

54 

78 

88 

70 

82 

82* 

100* 

8S 

84 

90 

82 

78 

100 

so 

114 

Slight  tremor 

110* 

l.-.tj* 

Faint;  sweat;  tremor;  ir- 
regular respiration,  coltl 

SO 

124 

70 

lis 

Pallor;  nausea 

ss* 

150* 

None 

108 

128 

Psychic 

80* 

150* 

Slight  tremor;  du-ob 

90* 

100* 

Headache;      air     hunger; 
tremor;  |)allor 

13 1 

100 

Psychic  (•.') 

9S 

08 

5? 

Tremor 

70 

138 

SO 

130 

Palpitation 

80 

120 

84 

124 

110* 

114* 

90* 

150* 

90 

134 

98 

130 

84 

112 

78 

118 

104* 

158* 

None 

S8 

120 

72 

7S 

120* 

144* 

Irregular  tremor 

90 

94 

90 

104 

Dyspnea;  weakness 

90 

KJO 

74 

120 

Weakness 

72 

00 

100* 

130* 

Tremor;  weakness 

7S 

SS 

00 

SS 

110 
112 

00 

SI 

00 

71 
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Bookblat 

Budofsky 

Boertjue 

M.  Cohen 

Constant. 

Da^^dof 

Finkelman 

Fleser 

Freedraan 

Goab 

Greenst. 

Goldberg 

Goldblat 

Gottlieb 

Higgins 

Kaplan 

Kardish 

Katz 

Kaufman 

S.  Kaufman 

Kearns 

Klein 

Kupnisky 

Kleiner 

Levison 

Levitt 

Lischof 

Luder 

Xlandel 

Marcus 

Masher 

Matz 

Maxod. 

McManus 

Newman 

Newman 

Perlonsk 

Peroker 

Pestowitz 

Philips 

Pikus 

Pressman 

Preist 

Patterman 

Riley 

Rubel 

Sanders 

Schatzman 

Schier 

Scott 

Simon 

Schrenken 

Skolnick 

Slovak 

Siegel 

Suntlund 

Sura 

Wollner 

Winnitz 

Wolofsky 

Yussman 

ZifTerbl. 


78 
86 
88 
78 
60 
84 
84 
60 
72 
84 
96 
72 
78 

'eo' 

96 
60 

'96' 
104 
90 
92 
78 
60 

84 
50 
66 
84 
72 

'ss' 

60 

58 
78 
60 
84 
92 
72 

84 
72 
66 
96 
96 
GO 
72 
64 

'72' 
92 


78 
84 
84 
78 
78 
72 
80 
90 
90 
106 


114 
124 
110 
110 
100 
100 

no 
110 
no 
112 

124 

101 
120 

ii4' 

116 

no 

166' 
112 

104 
120 
114 
106 

120 
114 
100 
100 

no 

96' 

90 
120 
104 
120 
100 

98 
112 

124- 

130 

116 

no 
no 

108 

no 
94 

'l'2'4' 
104 

100' 
12s 
130 
160 
100 
100 
104 
124 
104 
140 
108 


Hernia 

Hernia 

Intest.  obstruct. 

Osteomyelitis 

Contracture 

Hyperacidity 

Mitral  stenosis 

Hemorrhoids 

Neuritis 

Post-pneumonia 

Catarrhal  jaundice 

Osteomyelitis 

Syphilis 

Spondylitis 

Bronchopneumonia 

Acute  appendicitis 

Cyst  of  breast 

Ulcer  of  stomach  (?) 

Cancer  of  breast 

Cholecystectomy 

Phlebitis 

Osteomyelitis 

Hernia 

Fistula 

Gastralgia 

Rheum,  fever 

Post-pneu. 

Gastric  svmpt. 

?? 

Gastric  neurosis  ? 

Hernia 

Pneumonia 

Arthritis 

Lacerations 

Calculus 

Hernia 

Lipoma 

Hermaphrodite 

Acute  app. 

Exploratory  ops. 
Pneumonia 
Tonsillitis 
Rheum,  fever 
Pregnancy 
Gastric  (?) 
Breast  tumor 
.\cuto  app. 
Pneumonia 
Breast  tumor 
Gastric  ulcer 
Empyema 
Pneumonia 
Gastric  ? 

Gastric  ulcer 
Pneumonia 
Gastric  ? 
Nephritis 
Cholelithiasis 
Rheum,  fever 
Hernia 
Myositis  (?) 


96* 

90 

96* 

84 

72 
108 

96 

60 

72 

84 
102 

76 

90 

96* 
100 
60* 

102* 
120* 
120* 
96 
90* 
86* 

120* 

(iO 

84 
112* 
108* 

'96' 

66 

76 

70 

64 

96 
102 

78 

120* 
118* 

98 
100 
116 

04 

76 

90* 

80 
144* 

'78' 

92 

92 

96* 

84 
100 

74 

84 

96 

96 

lis 


130* 

130 

130* 

116 

104 

104 

116 

no 
no 

116 
114 
108 
120 

144* 

120 

130* 

120* 

150* 

130* 

126 

144* 

148* 

140* 

106 

106 

124* 

136* 

100' 
96 
110 
108 
126 

no 

102 

lis 

166* 

ISO* 

128 

124 

120 

110 

116 

130* 

130 
116* 

112 

140 

130 

174* 

100 

no 

110 
128 
108 
144 
112 


Tremor 


Palpitation 


Palpitation  arythmia 
None 


Dyspnea;  palp,  tremor 
Palpitation 

None 

Palpitation,  asthenia 
Palpitation,  asthenia; 
tremor 


None 

Epigastric  pain;  tremor 


Tremor 


Palpitation;  pallor;  a.s- 

thenia 
Palp.itation 
Tremor 
Tremor 
Tremor;  asthenia 


Nervous  tremor;  sweat 
Palpitation;  weak. 


None 
Tremor 


84 

78 

96* 

72 

(iO 

78 
7S 
tiO 

84 

96 

84 

SO 

72 

60 

96 

60 

90* 

96* 

100 

98* 

88 

78 

64 

78* 

50 

72 

66* 

72 

88 

66* 

68 


60 
90 
84 
66 


/2* 
72 

84* 

96 

60 

68 

66 

84* 

68 

66* 

96* 

72 

84 

78* 

84* 

80 

74 

72 

SO 

84 

84 

72* 


112* 
tiO 
54 

84 
60 
60 

88 
104 

88 

72 

76 

64 

92 

64 
132* 
114* 
100 
110* 

92 

74 

66 

90* 

56 

66 

86* 

()0 

72 

84* 

60 

5t) 

82 

64 

80 

92 

72 

84 

96* 

66 

96* 
100 

60 

76 

72 
126* 

60 

96* 
116* 

60 

80 

96* 
108* 

74 

74 

78 

84 

90 

90 
112* 


Recapitulation:     Of  20  medical  students,  4  react  to  atropin  =  20  per  cent. 
Of  67  patients,  15  react  to  atropin  =  22  per  cent. 
Of  87  total,  19  react  to  atropin  =  22  —  per  cent. 
Of  22  medical  students,  7  react  to  adrenalin  =  31  per  cent. 
Of  63  patients,  19  react  to  adrenalin  =  30  per  cent. 
Of  85  total,  26  react  to  adrenalin  =  30  per  cent. 
Asterisk  indicates  positive  reactions. 
Medical  students  tested  by  Drs.  S.  Hershfield  and  Hyman:  patients  by  Dr.  K.  Wallacb. 


associated  with  subjective  distress  (precordial  pain,  sense  of  fulness, 
fear  and  an  intense  and  alarming  ashen-pallor).  Tremor  usually 
occurs  later,  after  the  vascular  response  has  ceased.  As  atypical 
phenomena  we  ha\e  seen  diphasic  responses  in  a  fe\^'  instances 
(Chart   I,   A).     In    these   the   initial    vasodilatation   was  present 
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followed  by  the  familiar  pressor  res})onse.  We  iie\er  obtained  a 
pure  dilatation.  Again,  we  have  seen  a  pressor  response  that 
was  intense  unassociated  with  an  augmentor  response  (Chart  II) 
and  an  acceleration  unassociated  with  elevation  of  blood-pressure 
(Chart  I,  B).  A  delayed  type  of  curve  (Chart  I,  C)  was  noted  a 
few  times  and  in  these,  the  reaction  did  not  reach  its  height  for 
twenty  minutes.  Corresponding  to  this  "selective"  action  on  the 
vascular  system  was  variation  in  the  subjective  manifestations. 
There  was  no  relationship  between  the  subjective  and  objective 
reactions  any  more  than  the  j^ressor  and  accelerator  responses. 
An  intense  pressor  or  accelerator  response  may  occur  without 
subjective  distress  and  subjective  distress  may  be  great  without 
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Chart  I. — Dotted  line  is  hlood-pressure  and  plain  line  pulse  rate.  Arrow  indi- 
cates time  of  injection.  I — A,  B,  C  and  II  are  adrenalin  and  III  an  atropine 
reaction. 


objective  j)henomena.  The  delay  in  the  occurrence  of  tremor  was 
constant.  These  selective  tyi)es  of  reactions  suggest  an  explanation 
for  the  variability  of  the  clinical  pictures  in  autonomic  iml)alance. 
For  it  must  be  evident  that  alterations  may  occur  within  the 
involuntary  nervous  system  and  may  not  be  shared  universally. 
The  atropine  response  was  usually  recorded  as  an  initial  pulse 
slowing  (Chart  III)  occurring  in  the  first  four  to  eight  minutes  (due 
to  vagus  center  stinuilation),  followed  by  a  secondary  acceleration 
occurring  in  from  eight  to  tweh'e  minutes  and  reaching  a  fastigium 
in  a})out  thirty  mimites  (due  to  peripheral  paralysis).  Aside  from 
dryness  of  the  mouth  and  Hushing  no  subjective  ])henomena  were 
noted  and  there  was  never  any  ])ressor  response.  The  atroi)ine 
"reversal"  due  to  the  central  action  was  most  closclv  studied  and 
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Chart  II 


Chart  III 
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an  attempt  made  to  utilize  this  effect  therapeutically  with  some 
success. 

There  was  no  relation  between  the  atropine  and  the  adrenalin 
responses,  between  the  types  of  response  of  one  or  the  other  or 
between  any  of  these  and  the  subjective  or  objective  symptoms  of 
the  patients.  Neither  was  there  any  relation  l)etween  the  ]3resence 
of  reaction  and  the  intensity  of  the  ui)set  clinically. 

Diagnosis.  The  most  constant  symptoms  in  these  patients  are 
tachycardia  and  goiter  without  fever  or  alteration  in  the  basal 
metabolism.     There  is  no  difficulty  in  recognizing  the  syndrome. 

The  differentiation  from  Clraves'  syndrome  cannot  be  made 
from  any  one  clinical  symptom.  It  has  already  been  i)ointed  out 
that  tachycardia  and  goiter  are  present  in  practically  all  patients 
with  autonomic  imbalance,  and  that  many  have  in  addition  tremor, 
eye-signs,  and  even  all  four  of  the  cardinal  symptoms  of  Graves' 
syndrome.  None  of  our  S6  patients  had  a  constantly  elevated  basal 
metabolism,  and  this  is  the  sole  objective  finding  that  differentiates 
autonomic  imbalance  from  CiraNes'  syndrome.  However,  the 
diagnosis  can  be  made  clinically.  x\fter  seeing  a  certain  number 
of  these  patients  one  is  impressed  by  the  fact  that  they  differ  in 
a])pearance  from  those  with  Graves'  syndrome.  Our  attempts 
to  exjjress  this  difference  in  v.ords  have  failed. 

The  exciting  factor  must  l)e  carefully  sought,  for  the  autonomic 
imbalance  may  be  the  result  of  some  primary  condition,  such  as 
tuberculosis,  or  a  local  pyogenic  infection. 

Autonomic  imbalance  is  often  diagnosed  as  a  form  of  thyroid  or 
adrenal  disturbance;  larval  hyperthyroidism  or  formes  frustes  of 
exo})hthalmic  goiter  or  suprarenal  insufficiency  (asystole).  In 
view  of  the  fact  that  we  have  been  unable  to  satisfy  ourselves  that 
th^Toxin  or  epinephrin  ])lays  any  part  in  maintaining  the  involun- 
tary nervous  system,  we  consider  it  misleading  to  classify  these 
patients  as  sufferers  from  thyroidal  or  adrenal  disease.^  This  is 
important  not  only  from  the  academic  standpoint,  but  from  the 
standpoint    of   therapy. 

The  utilization  in  diagnosis  of  the  sensitiveness  to  drugs  has 
})een  discussed.  Drug  sensiti\('ness  may  be  present  in  about  25 
l)cr  cent  of  "normal"  individuals.  It  is  present  in  about  SO  to 
90  ])er  cent  of  individuals  with  autonomic  imbalance  and  Graves' 
syndrome.  It  is  a  helpful  but  not  pathognomonic  reaction.  The 
sites  of  action  of  the  adrenalin  and  the  atropine  suggest  that  they 
are  indicative  merely  of  the  tonus  of  those  particular  structures  in 
the  involuntary  ner\'ous  system.  To  read  into  these  reactions  an 
index  of  thyroid  function  is  misleading  and  based  on  erroneous 
iiiteri)retation  of  laboratory  data,  as  we  have  shown  in  our  work 
on  the  pithed  cat.^''  We  liave  also  shown  that  adrenalin  sensitiveness 
may  l>e  artificially  jjroduced  in  this  ])reparation,  independent  of 
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thyroid  function.  There  remains,  tlieret'ore,  no  scientific  l)asis  for 
the  utilization  of  the  adrenahn  test  in  the  (hagnt>sis  of  thyroid 
disease.  Uehance  on  this  test,  as  may  be  seen,  would  place  many 
of  these  patients  in  the  category  of  "exophtlialmic  goiter"  and  this 
in  turn  might  mean  subjection  to  a  needless  thyroidectomy.  Too 
great  emphasis  cannot  be  placed  on  this  point. 

Management.  Each  patient  usually  comes  for  the  relief  of  a 
single  symptom.  Unless  the  exciting  cause  of  the  imbalance  can 
be  removed,  the  management  of  these  patients  is  extremely  dis- 
couraging. \Yhen  autonomic  imbalance  is  associated  with  psychic 
insult  much  can  be  done  by  reassuring  the  patients  and  convincing 
them  that  their  symptoms  are  not  of  serious  import.  A\Tien  focal 
infections  are  present  striking  results  sometimes  follow  local  treat- 
ment. In  the  instances  in  which  the  imbalance  is  associated  with 
the  sexual  epochs,  the  administration  of  gonadal  extracts  is  of  no 
benefit.  The  symptoms  of  general  autonomic  imbalance  are  most 
amenable  to  correction  of  general  hygiene  (mental  and  physical), 
and  to  physiological  rest.  The  local  symptoms,  referable  to  the 
bulbo-sacral,-  are  at  times  alleviated  by  atropine.  If  the  symptoms 
are  those  of  increased  tonicity,  atropine  should  be  administered 
in  large  doses  to  secure  the  peripheral  effects;  if  the  s^miptoms  are 
those  of  decreased  tonus,  atropine  is  indicated  in  such  small  doses 
that  the  centers  are  stimulated  while  the  periphery  remains 
unaffected.  Where  the  manifestations  originate  in  the  thoracico- 
lumbar  no  specific  remedy  is  available.  Adrenalin  is  so  transient 
in  its  action  that  it  is  useless;  furthermore,  if  sensitiveness  to  adrena- 
lin exists,  the  patient  may  be  made  extremely  uncomfortable. 

Course.  Autonomic  imbalance  usually  runs  a  long  course. 
Occasionally  it  is  transitory,  as  during  the  establishment  of  puberty, 
or  when  the  exciting  focus  of  infection  can  be  removed.  Where  the 
exciting  cause  remains  operative,  the  course  is  protracted,  and 
even  the  best  hygienic  conditions  afford  no  more  than  a  temporary 
relief,  and  recurrences  and  exacerbations  are  the  rule.  These 
patients  must  b  kept  under  constant  observation.  Only  one 
patient  developed  a  true  Graves'  syndrome  with  elevation  of  the 
basal  metabolism  while  under  observation.  She  was  a  girl  of 
eighteen,  and  after  tonsillectomy  under  local  cocaine  anesthesia 
<le\eloped  a  striking  and  severe  crisis.  These  patients  will  be  care- 
fully followed  during  the  next  few  years  to  learn  whether  they 
develop  Graves'  syndrome. 

Conclusions.  1.  A  study  of  the  clinical  manifestations  of  auto- 
nomic imbalance  is  presented. 

2.  Such  instability  of  the  involuntary  nervous  system  probably 
constitutes  a  diathesis. 

3.  Focal  infection,  psychic  trauma  and  the  sex  epochs  accentuate 
the  syndrome. 
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4.  The  symptoms  are  strikingly  similar  to  those  in  (iraves' 
syndrome.     Autonomic  imbalance  may  coexist  with  myxedema. 

5.  Local  manifestations  in  a  single  organ,  such  as  the  stomach 
or  heart,  may  attract  attention  to  the  organ  itself,  instead  of  to 
the  general  disturl)ance  of  the  involuntary  nervous  system. 

6.  Hyperplasia  of  the  thyroid  glajid  is  a  very  frequent  accompani- 
ment of  the  syndrome.     It  is  more  likely  secondary  than  causative. 

7.  There  is  never  present  in  autonomic  imbalance  a  distinct  and 
continuous  elevation  of  the  basal  metabolism.  This  serves  as  a 
crucial  difi'erential  point  from  Graves'  syndrome. 

8.  The  recognition  of  clinical  autonomic  imbalance  is  simple. 
More  important,  however,  is  (1)  the  exclusion  of  Graves'  syndrome, 
and  (2)  the  determination  of  the  exciting  cause  of  the  imbalance. 

9.  There  are  no  scientific  data  that  substantiate  the  participation 
of  the  ductless  glands  in  the  production  of  this  syndrome. 

10.  While  patients  with  autonomic  imbalance  usually  are  sen- 
siti\e  to  either  atropine  or  adrenalin,  it  is  possible  to  have  the 
syndrome  without  drug  sensitiveness;  also  it  is  possible  without 
active  autonomic  imbalance  to  have  drug  sensitiveness.  The 
explanation  of  these  facts  on  a  pharmacological  basis  is  recorded. 

11.  Clear-cut  subgrouping  of  these  patients  into  vagotonic  and 
sympathicotonic  cannot  be  made  clinically  until  some  definite 
information  with  regard  to  the  tonus  of  the  involuntary  nervous 
system  is  forthcoming. 

12.  Autonomic  imbalance  can  rarely  be  permanently  arrested. 
I  sually  the  symptoms  may  be  alleviated,  but  the  diathesis  persists. 

13.  Hormone  therapy  is  without  foundation,  and,  practically,  it 
is  useless. 
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The  Variability  of  Blood-pressure.  The  fact  that  blood-pressure 
varies  a  great  deal  in  the  same  individual,  not  only  from  day  to 
day,  but  from  hour  to  hour  and  even  from  minute  to  minute,  is 
freely  acknowledged  in  all  theoretical  considerations  of  the  subject, 
but  is  not  generally  made  use  of  in  the  practical  application  of  these 
matters  to  clinical  observation  or  research.  It  is  very  necessary 
that  any  one  who  attempts  to  gauge  the  success  of  therapy  applied 
to  cases  of  hypertension  by  the  sphygmomanometer,  should  be 
thoroughly  familiar  with  the  rise  and  fall  of  blood-pressure  readings 
that  apparently  occur  in  a  spontaneous  fashion,  but  in  reality  are 
brought  on  by  changes  in  the  emotional  state  of  the  patient. 

A  citation  of  some  of  the  authors  who  have  noted  this  instability 
of  blood-pressure  may  serve  to  indicate  how  important  a  factor  it 
is.  In  1900,  Gumprecht^  showed  that  the  blood-pressure  of 
laborers  dropped  with  rest  in  bed  during  the  first  week's  stay  in 
a  hospital;  in  1  case  the  readings  dropped  from  195  to  125.  In 
the  same  article  this  author  notes  how  a  student  when  watching 
blood-pressure  determinations,  upon  himself,  always  registered 
15  mm.  higher  than  when  he  did  not;  after  quarreling  a  rise  of  30 
to  40  points  was  common ;  a  patient  having  a  systolic  blood-pressure 
of  170  had  one  of  202  after  a  successful  hand  at  cards,  and  in  another 
the  figure  rose  from  156  to  172  on  being  amused  and  laughing. 
Rolleston^  finds  that  nervous  influences  may  constrict  the  blood- 
vessels and  bring  about  rapid  changes  in  the  blood-pressure. 
Schrumpf  and  ZabeP  in  various  publications  come  to  the  con- 
clusion that  blood-pressure  is  very  variable;  that  psychic  causes, 
thought  of  good  food,  fear  of  pain,  etc.,  are  all  likely  to  l)ring  it  about; 
that  the  nervous,  neurasthenic  type  is  more  subject  to  such  changes 
in  the  arterial  tension  than  the  placid  individual,  and  that  in  normal 
persons  the  systolic  pressure  only  varies,  while  in  the  arterio- 
sclerotic subject  the  diastolic  fluctuates  as  much  as  the  systolic. 
Hechf  showed  that  a  low  diet  associated  with  physical  and  mental 

'  Ztschr.  f.  klin.  Med..  1900,  39,  377.  2  Clin.  .Jour..   I!t0.5,  26,   14.5. 

^  Deutsch.  med.   Wchnschr.,    1910,  26,  2385.     .Schrumpf  and  Zabel:     Munchen. 
med.  Wchnsohr.,  1911,  58,  19.52.     Zabel:    Munchen.  med.  Wchnschr.,  1910,  57.  2278. 
*  Ztschr.  f.  klin.  Med.,   1912.  76,  87. 
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rest  reduced  hypertension;  this  view  has  been  endorsed  by  Jane- 
way.^  The  two  last  observations  indicate  the  difficulty-  that  any 
students  of  this  subject  encounter.  It  is  impossible  to  be  certain 
which  factor  diminished  the  hypertension,  the  low  diet  or  the 
nervous  relaxation;  it  is  obviously  necessary  that  in  any  conclusive 
clinical  observations  the  psychic  elements  must  first  be  eliminated 
before  any  further  data  are  obtained.  Janeway  also  accentuated 
the  variability  of  blood-pressure  from  hour  to  hour.  Oliver'' 
claimed  rest  to  be  an  essential  factor  in  the  treatment  of  hyper- 
tension. Maloney  and  Sorapure,"  and  later  Grossman^  showed 
how  relaxation  brought  about  by  breathing  exercises  and  passive 
motion  lowered  the  blood-pressure;  they  believe  that  by  these 
measures  the  psychic  influences  resulting  in  vasomotor  stimulation 
and  consequent  increase  in  blood-pressure  are  done  away  with. 
In  one  of  their  cases  the  systolic  pressure  dropped  from  215  to  154. 
Tixier^  made  the  interesting  observation  that  it  was  rare  for  blood- 
pressure  readings  to  remain  stationary  as  long  as  five  minutes. 
O  'Hare^^  found  that  in  most  instances,  though  not  in  every  one, 
blood-pressure  fell  during  rest;  within  five  to  seventy  minutes  the 
systolic  drop  was  as  high  as  46  mm.  of  mercury  and  the  diastolic 
18;  excitement  in  his  experience  always  caused  a  sharp  rise  in 
systolic  pressure  (as  high  as  52  mm.  of  mercury)  and  a  more  moderate 
rise  in  diastolic  pressure  (as  high  as  24  mm.).  The  most  recent 
effort  in  this  field  is  that  of  Boas, ^^  who  duplicated  O 'Hare's  results 
and  in  addition  showed  how  the  blood-pressure  varied  in  normal 
individuals  and  was  particularly  prone  to  fluctuate  in  those  cases 
described  as  neurocirculatory  asthenia. 

The  series  of  observations  presented  in  Table  I  bears  out  the 
contentions  of  the  investigators  cited  above.  These  patients  were 
studied  at  the  Vanderbilt  Clinic,  Outpatient  Department;  the 
blood-pressure  was  read  when  the  subjert  lay  down  and  subsequently 
at  frequent  intervals  until  it  was  evident  that  no  further  drop  in 
pressure  would  follow.  In  all  probability  these  results  are  less 
striking  than  would  have  been  the  case  if  the  surroundings  had 
been  more  conducive  to  the  allayment  of  })hysical  and  mental  unrest, 
since  the  patients  reclined  on  a  rather  hard  examining  table  and  in 
most  instances  must  have  been  more  or  less  annoyed  by  the  coming 
and  going  of  many  persons  in  the  same  room.  It  may  be  noted 
that  the  fall  in  systolic  pressure  was  usually  more  marked  than  in 
the  diastolic,  that  it  occurred  in  nearly  every  instance  but  that  at 
times  the  change  was  negligible  and  occasionally  even  a  rise  was 
present.  From  the  therapeutic  point  of  view  it  is  worth  noting 
that  the  greatest  drop  in  pressure  usually  manifested  itself  well 

'>  Am.  .Jock.  Med.  Sn.,  lUl.i,  145,  L'.j.  '    Lancet,  1907,  1,   1346. 

J  Now  York  Mod.  .Jmir.,   n»14,  99,   1021.  -^  Ibid.,  1905,  102,  645. 

9  Arch.  d.  null.  d.  cuMir,  1919,  12,  .{.iT. 
'fl  Am.  .loiK.  Mku.  Sci.,  1920,  159,  -.iT'A. 
"   .Modicnl  Clinics  of  Nortli  Aincrici,    1920,  4,  2.")7. 
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TABLE  I. "CHANGES  IN  BLOOD-PRESSURE  OCCURRIX(;  IX  TllK  RE- 
CUMBENT POSITION.  EACH  OBSERVATION  WAS  (OXTIXl  KD  CXTIL 
THE  BLOOD-PRESSURE  CEASED  TO  FALL.  THE  MIXl.MAL  HLooD- 
PRESSURE  AFTER  LYING  DOWN  IN  EACH  CASE  IS  RECORDED  IX  THE 
TABLE.  IN  NEARLY  EVERY  INSTANCE  THE  BLOOD-PRESSURE  HEAD- 
INGS WERE  KEPT  IP  FOR  A  CONSIDERABLE  PERIOD  AFTER  THE 
MINIMAL  BLOOD-PRESSURES  NOTED  ABOVE  WERE  OBTAINED.  THE 
RESULTS  ARE  CHARTED  IN  ORDER,  ACCORDING  TO  THE  DROP  IX 
SYSTOLIC    BLOOD-PRESSURE. 
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within  half  an  hour,  which  shows  that  the  customan-  short  nap  or 
rest  after  meals  may  have  far-reaching  results.  It  is  important 
in  this  connection  to  appreciate  the  fact  that  suhsecpient  })loo(l- 
pressure  readings,  when  the  sitting  or  upright  j)()sition  was  resumed, 
often  did  not  return  to  the  initial  level  of  arterial  tension,  l)ut 
remained  lower  for  a  considerable  period. 

A  very  remarkable  picture  of  variations  in  blood-pressure  effected 
by  emotional  stimuli  is  given  in  Table  VII.  Every  time  this 
patient  conversed  or  was  disturbed  the  l)lood-pressure  rose,  only 
to  drop  again  in  a  few  minutes  when  the  emotional  phase  had 
passed  away.  His  heart  and  arteries  were  apparently  the  play- 
things of  his  nervous  system.  Two  instances  are  particularly  note- 
worthy, that  on  August  11,  when  the  blood-])ressure  was  at  a  level 
of  242/1  lb  while  he  was  relating  an  unpleasant  incident,  whereas  five 
minutes  later  the  considerably  lower  reading  of  194/1 14  was  obtained, 
and  that  on  August  20,  when  the  same  high  systolic  tension  was 
again  reached  (242/120)  as  a  result  of  the  death  of  the  patient  in  the 
neighboring  bed. 

It  is  perfectly  evident  from  all  these  data  and  ([notations  that 
very  prolonged  control  observations  are  necessary  before  the  true 
blood-pressure  (Tixier's  "residual  blood-pressure")  in  any  case 
can  be  determined,  and  furthermore  that  the  conditions  under 
which  the  effect  of  diet,  drugs  t)r  j)hysical  measures  are  judged,  as 
to  their  therapeutic  value,  must  be  adjusted  with  scrupuhjus  care. 

The  mechanism  by  which  these  abrupt  changes  in  blood-pressure 
are  brought  about  is  not  entirely  clear.  Cannon^'  states,  and  this 
reflects  the  consensus  of  opinion,  that  the  main  factors  determining 
the  degree  of  arterial  pressure  are:  (1)  The  energy  of  the  heart  as 
measured  by  the  \'olume  of  blood  pumped  into  the  arterial  system 
within  a  given  time,  and  (2)  the  degree  of  resistance  present  in  the 
terminal  i)art  of  the  arterial  system.  Other  considerations  appear 
to  be  of  minor  importance.  If  the  indi\idual  cardiac  contraction 
becomes  quicker  and  more  powerful,  though  the  volume  of  blood 
])ut  out  with  each  beat  is  unchanged,  it  is  obvious  that  the  systolic 
pressure  will  rise  and  that  the  diastolic  will  remain  stationary;  if 
the  ])erii)heral  arteries  contract  and  the  resistance  they  present 
to  the  blood  flow  becomes  increased,  both  the  systolic  and  diastolic 
])ressnre  will  be  elevated.  A  corresponding  drop  in  systolic  and 
diastolic  i)ressures  will  occur  if  each  heart  beat  becomes  prolonged 
or  less  forceful  and  if  the  arterioles  relax.  In  the  blood-pressure 
chiiuges  tluit  occur  with  rest  or  emotional  stimuli  it  is  probal)le  that 
both  these  factors  ar(>  concerned.  It  is  certain  that  in  most  instances 
tlie  pulse  rate  does  not  change  and  therefore  an  increased  systolic 
pressure  without  an  augmented  diastolic  ])ressure  must  be  due  to 
the  increased  sjH'cd  and  force  of  the  indi\idnal  heart  beat;  if,  as 

'■•i    Hosloii    Med.   ;in<l   Surji.   .lour.,    liHl,   165,  072. 
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might  be  assuuRHl,  the  total  \()1iiiik'  of  blood  put  out  per  beat  would 
!)e  raised  and  the  (luautity  of  bhxxl  in  the  arterial  system  inereased, 
then  the  diastolie  pressure  would  rise  as  well.  This  is,  however, 
im})robable  and  it  is  nuieh  more  reasonable  to  sui)pose  that  \\hen 
the  diastolie  pressure  does  rise  there  is  a  eontraetion  of  the  smaller 
arterioles.  It  is  only  natural  to  suppose  that  nerve  stimuli,  br()u<;ht 
on  by  various  emotional  phases,  influenee  both  the  heart  aetion 
and  the  tone  of  the  smaller  bloodvessels  so  as  to  brino-  about  the 
marked  variations  in  blood-pressure  which  are  of  such  common 
occurrence  and  of  such  great  clinical  importance. 

The  Effect  of  Proteins  on  Blood-pressure.  Recently  the  results 
obtained  by  one  of  the  authors  in  attempting  to  modify  blood- 
pressure  by  protein  feeding  were  published.''^  It  is  not  necessary  to 
reprint  these  experiments  in  detail  and  only  a  few  facts  necessary 
to  round  out  the  complete  picture  as  to  the  relation  of  diet  to  blood- 
pressure  will  be  alluded  to. 

There  is  a  general  imjjression  abroad  that  proteins  in  the  diet 
have  a  tendency  to  increase  arterial  tension.  It  is  difficult  to  find 
very  much  carefull}^  gathered  evidence  to  support  this  contention. 
GoodalP*  found  that  in  cases  of  chronic  interstitial  nephritis  the 
blood-pressure  dropped  while  the  patients  were  taking  a  low  pro- 
tein diet.  Most  of  the  other  publications  advocating  this  as  a 
fact  are  based  upon  general  impressions  and  not  upon  properly 
obtained  clinical  data. 

Recently  Scjuier  and  Newburgh!^  came  to  the  conclusion  that 
"high  protein  tliet  over  a  short  period  had  no  effect  on  the  blood- 
pressure."  Their  study  included  cases  of  essential  hypertension 
as  well  as  of  nephritis.  The  amounts  of  protein  given  these 
patients  were  liigli,  well  over  150  gm.  per  day.  As  the  result  of 
the  forced  i)rotein  diet,  signs  of  renal  irritation  appeared  but  the 
blood-])ressure  remained  unchanged.  Similar  finflings  in  regard 
to  blood-pressure  have  been  reported  by  Strouse^''  and  by 
Mosenthal.i^ 

The  purins  derived  from  proteins  can  not  l)e  held  responsible 
for  the  production  of  an  increased  blood-pressure.  In  this  regard 
possibly  it  is  most  conclusive  to  quote  the  words  of  Sir  Clifi'ord 
Allbutt:'**  "xVgain  and  again  I  have  placed  high-pressure  patients 
on  purin-free  diets,  or  on  vegetarian  diet  with  cheese,  milk  and 
eggs,  with  no  appreciable  reduction  of  blood-pressure  within  such 
limit  of  weeks  as  to  satisfy  the  conditions  of  an  experiment." 

Another  phase  of  the  problem  of  the  relation  of  protein  feeding 
to   hypertension  has  been  definitely  set  aside  by  the  jjractice  of 

1'  Moseuthal,  H.:     Am.  Jour.  Meu.  Sci.,  1920,  160,  SOS. 

'*  Boston  Med.  and  Surg.  Jour.,  1913,  168,  760. 

1^  Arch.  Int.  Med.,  1921,  18,  1. 

'6  Med.  Clin.  North  America,   1921,  5,  229. 

1"  Am.  Jour.  Med.  Sci.,  1920,  160,  SOS. 
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modern  blood  chemistry.  It  was  fornu'rly  Ix'lieved  that  the 
retention  of  nitr(><2;enous  substances  mi<;ht  be  responsible  for  the 
raised  arterial  pressure.  The  exj)erieiiee  of  e\eryone  ])raetising 
this  branch  of  medicine  is  that  this  idea  is  incorrect.  Recently 
Williams^^ has  again  called  attention  to  the  fact  that,  "The  height 
of  the  bloo(l-i)ressure  bears  no  relationshij)  to  the  amount  of  non- 
protein nitrogen  substances  in  the  blood." 

As  far  as  the  specific  influence  of  proteins  on  bk)od-pressure  is 
concerned  there  is  only  one  refuge  left  for  those  who  still  believe 
in  this  theory  and  that  is  the  possibility  of  the  production  of  toxic 
materials  from  protein  foods  within  the  organism  and  a  consequent 
pressor  action  of  such  substances.  The  idea  that  this  is  a  prob- 
able explanation  of  high  blood-pressure  is  widespread.  However, 
there  is  nothing  but  circumstantial  evidence  to  favor  it;  there  are 
no  proofs  at  hand  which  adequately  demonstrate  the  value  of 
colon  irrigations  or  the  control  of  the  intestinal  flora  in  various  ways. 

The  Effect  of  Carbohydrates  on  Blood-pressure.  It  has  always  been 
taken  for  granted  that  carbohydrates  play  no  role  in  influencing 
blood-pressure.  It  is  certainly  true  that  usually  neither  the  amount 
of  starchy  food  ingested  nor  the  level  of  the  blood  sugar  apparently 
change  the  blood-pressure  in  any  way.  On  the  other  hand  the 
lial)ility  of  cases  of  diabetes  mellitus  to  develop  hypertension  is 
well  known.  There  may  be  other  factors  than  the  disturbed  sugar 
metabolism  responsible  for  this  tendency  to  increased  blood- 
pressure  but  the  coincidence  is  at  least  suggestive.  Occasionally 
instances  are  met  with  in  which  an  excessive  starch  intake  may 
either  directly  or  indirectly  be  the  cause  of  a  rise  in  arterial  tension. 
In  certain  instances  the  reduction  of  the  starch  intake  leads  to  a 
definite  lowering  of  the  blood-pressure.  Thus  in  a  patient  fifty- 
six  years  old,  weighing  2b5  pounds  with  a  blood  sugar  of  0.1  (JO,  who 
ate  a  great  deal  more  than  his  share,  the  l>lood-pressure  dropped  from 
146/88  to  112/72  when  the  carbohydrates  in  the  food  were  moder- 
ately curtailed.  The  weight  at  the  same  time  diminished  b.y  25 
pounds.  It  is  possible  that  the  loss  in  weight,  remedying  of  some 
dyspeptic  symptoms  or  other  influence  may  have  been  the  cause 
of  the  fall  in  arterial  tension.  Such  cases  are  not  common,  but 
they  do  exist.  1  )r.  W.  W.  Herrick  informs  us  that  he  has  had  two 
similar  ones  in  whom  the  change  in  the  level  of  hypertension  was 
nuich  more  marked  than  in  the  patient  detailed  above.  One  of 
the  present  food  fads  is  to  avoid  meats  and  to  eat  starch  ad  lihitinit. 
When  these  precepts  are  followed  without  discrimination  hyper- 
tension, as  well  as  obesity,  ap])ear  to  be  among  the  possible  penalties 
entailed. 

The   Effect  of   Sodium  Chloride  on  Blood-pressure.     The  relation 
between    sodium    chloride   and    hypertension    has   been   urged    for 

'9  Arch.  Int.  Med.,   1921,  27,  74S. 
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some  fime.  It  is  of  interest  to  follow  this  subject  in  chronological 
sequence.  In  1904  Ambard  and  Beaujard-'*  claimed  that  there  was 
a  direct  relation  between  retention  of  sodium  chloride  and  the 
level  of  arterial  tension.  In  8  cases  of  nephritis  studied  by  them 
6  cases  conformed  to  their  theory  and  2  did  not.  These  2  exceptions 
are  notable:  In  the  first  no  rise  in  blood-pressure  occurred  in  spite 
of  a  retention  of  GO  gm.  of  salt  and  an  accumulation  of  o  kg.  of 
edematous  fluid;  in  the  second  the  blood-pressure  rose  in  s])ite 
of  the  elimination  of  large  amounts  of  previously  retained  salt. 
Subsequently  Ambard-^  reiterated  his  views  and  deflned  them  a 
little  more  closely  by  expressing  the  belief  that  all  h;\']3ertension  is 
due  to  retention  of  sodium  chloride  and  that  every  case  of  ])er- 
manently  increased  blood-pressure  is  due  to  a  nephritis.  Today 
when  it  is  a  firmly  established  fact  that  a  permanent  rise  in  arterial 
pressure  is  very  often  not  associated  with  a  nephritis,  this  con- 
tention loses  much  of  its  force.  Combe--  quotes  an  interesting 
observation  of  Castaigne,  that  injections  of  sodium  chloride  may 
produce  fatal  uremia  in  "chronic  atrophic  nephritis;"  Munk-'' 
made  note  of  a  somewhat  similar  instance  after  the  administration 
of  a  rather  large  dose  of  salt.  The  authors  had  untoward  symptoms 
occur  in  a  case  of  nephritis  with  marked  impairment  of  renal 
function  after  a  10  gm.  dose  of  sodium  chloride.  However,  in  patients 
in  whom  kidney  activity  was  normal,  salt  in  this  amount  produced 
no  manifestation  (with  the  possible  exception  of  nausea)  what- 
soever. These  observations  are  set  forth  in  subsequent  tables. 
It  is  probably  to  this  type  of  hypertensive  disease,  associated  with 
marked  nephritis,  that  Allen-^  refers  when  he  remarks  that  if  certain 
patients  with  a  pressure  of  200  received  salt  there  would  be  fire- 
works. It  must  be  borne  in  mind,  however,  that  as  shown  in  the 
present  tables,  10  gm.  of  salt  may  be  given  without  fear  of  harming 
the  patient,  provided  the  hypertension  is  an  essential  hypertension, 
not  exhibiting  any  noteworthy  secondary  changes  or  complications. 
L()eb,'-°  in  regard  to  this  problem,  makes  the  obvious  but  very 
significant  statement  that  those  forms  of  nephritis  the  paren- 
chymatous—that  are  characterized  by  a  retention  of  sodium 
chloride,  do  not  as  a  rule  have  a  high  blood-pressure.  Bergouignan 
and  Fiesniger-''  reported  one  patient  who  retained  salt  without 
a  parallel  holding  back  of  water,  during  which  period  the  blood- 
pressure  lemained  unchanged,  while  in  another  instance  with  salt 
retention  and  edema  the  blood-pressure  rose.  Bayer-^  reported 
6  cases  of  arteriosclerosis  some  of  which  showed  a  marked  increase 

-0  Arch.  gen.  de  nied.,   1904,  50,  520. 

-1  Thfese  pour  le  Doctorat  en   Medicine.     Semaine  med.,    1006,  26,  ;361. 

22  Monatschr.  f.  Kinderh.,  1905,  4,  1.3,  82. 

23  Pathologie  und  Klinik  der  Xephrosen,  Nephritiden  und  Schrumpfnieren,  1918. 
2<  Tr.  Am.  Assn.  Phys.,  1920,  25,  76. 

-■■■  Deutsch.  Arch.  f.  klin.  Med..  1905,  85,  ;348. 

■^  Bull,  et  mem.  Soc.  med.  d.  hop.,  1906,  23,  425. 

"  Arch.  f.  exper.  Path.  u.  Pharmakol.,  1907,  57,  162. 
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ill  arterial  blood-pressure  on  a  high  salt  diet,  whereas  others  gave 
evidence  of  little  or  none. 

Brodzki-*  could  produce  no  increase  in  l)li)0(l-|>ressure  with  salt 
in  either  the  experimental  uranium  nephritis  of  dogs  or  the 
cantharidin  nephritis  of  rabbits.  Lowenstein-'-*  was  unable  to  note 
any  relation  of  sodium  chloride  to  blood-pressure  in  4  carefully 
observed  cases.  In  one  patient  the  arterial  tension  diminished  in 
spite  of  the  retention  of  oO  gm.  of  salt  within  a  few  days.  In  a 
general  article  M'ithout  definite  e^'i(lence  Oliver  expresses  the 
opinion  that  sodium  chloride  raises  blood-pressure.  As  the  result 
of  the  ''Karlsbad  Cure,"  in  the  course  of  which  considerable  saline 
water  is  taken,  Ritter'"'  noted  his  results  as  follows: 

57  cases liliMxl-pressuie  loweied 

4  cases lilood-iires.sure  constant 

17  cases IMootl-pressure  raised 

Allbutt's''M)l)inion  on  one  phase  of  this  subject  is  as  follows:  "I 
have  found  that  to  cut  out  salt  from  the  diet  of  healthy  persons 
for  a  few  days  produces  no  changes  of  pressure." 

Allen,^-  in  1920,  made  very  strong  claims  for  the  specific  relation 
between  salt  and  arterial  tension.  He  believes  that  pure  hyper- 
tension is  essentially  a  salt  nephritis  and  that  the  apparent  efficiency 
of  salt  excretion  is  purchased  at  the  price  of  abnormally  high  blood 
salt  and  lilood-pressure.  The  blood-pressure  did  not  vary  in 
direct  proportion  to  the  salt  concentration  of  the  plasma  in  all  the 
cases  submitted  by  Allen.  This  may  be  due  in  part  to  the  fact 
that  the  sodium  chloride  was  determined  in  the  plasma  and  not 
in  the  whole  blood,  and  in  part  that  the  apparently  spontaneous 
fluctuations  in  blood-pressure  brought  on  by  emotional  states 
were  not  sufficiently  controlled.  (On  standing  there  is  an  increase 
of  sodium  chloride  in  the  plasma  brought  about  by  the  j)assage  of 
carbon  dioxide  from  the  ])lasma  to  the  blood.— Myers,  and  Myers 
and  Short''^.)  These  theories  concerning  the  relationship  of  salt, 
kidney  function  and  blood-pressure  are  nuich  like  those  of  Ambard 
and  his  associates  expressed  about  fifteen  years  ago.  In  one  of 
Allen's  cases  the  blood-pressure  rose  from  200/100  to  2GG/110  after 
the  administration  of  10  gm.  of  salt  and  in  another  it  increased 
from  215/130  to  254/120  on  forcing  w^ater.  This  preliminary  report 
has  been  the  subject  of  much  discussion  and  there  have  been  several 
brief  comments  upon  it.     McLester^*  failed  to  reduce  the  blood- 

•-'»  Berl.  klin.  W.^lnischr.,  I'JOG,  43,  UOG;  Deutsch.  Arch.  f.  klin.  Med..  lUUS,  93,  olU. 

29  Arch.  f.  exper.  Path.  u.  Pharniakol..  1907,  57.  1.37. 

'»  Deutsch.  Arch.  f.  khii.  Med..  1010,  100,  11. 

31  Di.seases  of  the  .Arteries  inchulinir  .Xufiina  Pectoris,  191.0. 

■■<■'-  .Jour.  Am.  Med.  Assn.,  1920,  74,  0.02. 

«  I'raclical  rheniical  Analysis  of  niood;  .lour.  liiol.  (hem.,  1920,  44,  47. 

■■'*  ,Iour.  Am.  Med.  Assn.,  1921,  77,  SS. 
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pressure  in  nephritis  hy  limitation  of  the  sodium  chloride  iiitake.  A 
patient  was  ji;iven  10  ^m.  of  salt  every  day  for  ten  days  hy  Strouse*^ 
and  the  blood-pressure  dropped  from  2()()/150  to  200/100. 

Christian-"'  cjuotes  the  work  of  his  colleague  D'Hare^"^  on  -ilj 
])atients  showing  that  an  increase  of  blood  chlorides  occurs  in  direct 
j)roportion  as  renal  insufficiency  develops;  the  blood-pressure 
apparently  was  higher  in  those  cases  with  a  low  blood  chloride 
than  in  those  with  a  high.  In  anemia  the  blood  chlorides  rise 
considerably  although  the  l)lood-]jressure  remains  constant  or 
diminishes. 

In  Table  II  the  blood  chloride  findings  are  given  for  20  patients 
whose  systolic  blood-])ressure  is  above  200  mm.  of  mercury.  If 
we  regard  500  mg.  sodium  chloride  per  100  cc  of  whole  blood  as 
the  usual  upper  limit  of  normaP^  it  is  seen  that  in  Table  II  only 
2  out  of  the  2()  cases  of  hyjjertension  are  abnormally  high.  This 
observation  bears  out  some  of  the  facts  quoted  to  the  effect  that 
hypertension  and  an  increased  blood  chloride  do  not  go  hand  in 
hand. 

If  this  prol)lem  is  ajjproached  from  another  angle  it  is  found  that 
ca.ses  in  which  the  blood  chlorides  are  high  are  not  necessarily 
accompanied   by   an   increased    blood-presstire   (Table   III). 

From  the  above  quotations  and  data  it  becomes  clear  that  an 
increase  in  the  blood  chlorides  does  not  jjroduce  a  rise  in  blood- 
pressure. 

A  few  experiments  were  carried  out  to  determine  the  effect  of 
moderate  doses  of  sodium  chloride  on  patients  suffering  with  hyper- 
tension. Those  with  marked  renal  insufficiency  were  avoided, 
since  in  them,  as  previously  mentioned,  there  are  untoward  and 
even  dangerous  manifestations  when  the  body  is  suddenly  flooded 
with  salt  in  this  wa}".  The  patients  were  kept  in  bed  for  a  periotl 
of  days  and  frequent  blood-pressure  readings  were  made.  It  is 
only  by  these  means  that  a  true  control  estimate  of  the  arterial 
tension  can  be  obtained.  After  the  spontaneous  variations  char- 
acteristic of  each  case  of  essential  hypertension  had  been  recorded, 
10  gm.  of  sodium  chloride  were  given  by  mouth  or  through  a 
small  stomach  tube  (to  avoid  the  taste  of  the  bitter  solution)  and 
frequent  blood-pressure  readings  were  made  subsequently.  The 
individual  experiments  are  given  in  Tabh-s  IV,  V,  Yl,  VII,  VIII 
and  IX. 

In  Tables  l\  to  IX  the  individual  reactions  may  be  studied  in 
detail.  For  purposes  of  discussion  only  a  summary  of  these  obser- 
vations, as  given  in  Table  X,  will  be  alluded  to. 

3'  Med.  Cliu.  North  America,  1921,  5,  229. 

'6  New  York  State  Jour.  Med.,  1921,  21,  292. 

37  Proc.  Am.  Soc.  Clin.  Investigat.,  1921,  p.  6. 

3*  Practical  Chemical  Analysis  of  Blood,  1921,  p.  91. 
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TABLE    II.~  BLOOU-I'llESSl^RE    AND    BL(H)l) 
sr(('ESSIVE    CASES    OF    HYPERTENSION 
OR    HICHER)    arranged    IN    ORDER  OF 
SODH'M    CHLORIDE.      IN  ONLY    A   VERY 
SODIUM    CHLORIDE    ABOVE   NORMAL. 

Blood 

Case.  -r.     ~. 

bystohc. 

I 220 

II  ....  208 

III 214 

IV  ....  200 

V  ....  212 

VI 242 

VII 202 

VIII 224 

IX 224 

X 206 

XI 212 

XII 260 

XIII 235 

XIV 216 

XV 210 

XVI 320 

XVII 210 

XVIII 246 

XIX 240 

XX 250 

XXI  .........  224 

XXII 224 

XXIII 204 

XXIV 224 

XXV 204 

XXVI 265 


sodium   chloride  in  20 
(blood-pressure   of  200 

THE    LEVEL    OF  THE  BLOOD 
FEW    CASES    IS   THE    BLOOD 


pre.ssure. 

Diastolic. 

100  cc  whole  blood 

90 

027 

94 

557 

136 

500 

82 

500 

130 

500 

180 

495 

114 

495 

120 

494 

106 

494 

126 

488 

130 

488 

158 

488 

125 

486 

132 

478 

114 

478 

160 

474 

116 

474 

120 

462 

145 

450 

140 

450 

140 

445 

136 

429 

128 

429 

136 

429 

126 

410 

168 

410 

TABLE   III.  — CASES  WITH   NORMAL   BLOOD-PRESSURE   AND   AN 
INCREASE   OF   THE   BLOOD    CHLORIDES. 


Diagnosis. 


Secondary  anemia 

Parenchymatous  nephriti 

Carcinoma  kidney 

Normal 

Carcinoma  rectum 

Cholecystitis  . 

Normal 

Obesity 

C  ;arcinom.atosis 

Pernicious  anemia 

Normal 

Normal 

C.vclic  vomiting    . 

( 'arcitioma  stomach 

Diabetes  mellitus 


Blood 

pressure. 

NaCl  mg.  per  100 

Systolic. 

Diastolic. 

cc  whole  biood. 

105 

52 

660 

98 

80 

625 

120 

68 

622 

120 

71 

597 

140 

84 

588 

110 

80 

567 

128 

94 

561 

135 

85 

553 

104 

78 

550 

130 

70 

550 

120 

75 

540 

112 

80 

539 

125 

80 

539 

lOS 

82 

538 

108 

74 

532 

The  "spontaneous"  variations  of  the  blootl-i)ressure  occurring 
(hirin*,^  a  period  of  a  few  days  before  the  test  substance  is  given 
are  shown  in  'I  able  X  (under  heading  of  control  blood-pressure). 


MOSENTHAL,    SHORT:    HIGH    BLOOD-PRESSURE 


541 


At  the  risk  of  repeating  some  of  the  statements  made  in  the  intro- 
dnctory  section  of  this  paper  it  is  desirable  to  em})hasize  tlie 
necessity  of  making  these  prolonged  control  observations  l)efore 
plunging  into  any  experiments  that  are  supposed  to  yield  results  con- 
cerning blood-pressure.  The  variations  in  these  cases  are  much 
more  marked  than  they  were  in  the  individuals  whose  blood- 
pressure  was  recorded  for  short  periods  of  rest  only  (Table  I). 

TABLE  IV.  — E.  F.,  FEMALE,  AGED  FORTY-EKiHT  YEARS.  ESSENTIAL  HYPER- 
TENSION, RENAL  FUNCTION  UNIMPAIRED.  MARKED  "SPONTANEOUS  VARIA- 
TIONS" IN  BLOOD-PRESSURE.  GLASS  OF  COLORED  WATER  PRODUCES  SLIGHT 
INCREASE  IN  BLOOD-PRESSURE,  COMPARABLE  TO  THE  EFFECT  OF  10  GM.  OF 
SALT  IN  SOME  OTHER  CASES.  A  LOW  SALT  DIET  DOES  NOT  DIMINISH  THE 
BLOOD-PRESSURE. 


Date, 
1921. 


Jan.  29 


31 


Feb.     1-  4 


15 


16-28 


NaCI 

24  hrs. 

urine, 

gm. 


Blood-pressure. 


3.50 

2  24 

3  20 
0.78 
1.52 


1.60 


5.00 
0.68 
1.92 


Diet. 


Regular 


Regular 


'Salt-free' 


Regular 


'Salt-free" 


Time. 


1.04  p.m. 

1.07 

1.09 

I.IO 

1.11 

1.13  P.M. 

1.16 
1.21 
1.23 
1.25 
1.26 
5.53 
5.57 
5.58 
5.59 
6.00 


9.08  AM. 
9.09 
9.12 
9.16 
10.10 


Systolic      Diastolic. 


226 
210 
200 
184 
182 
224 
228 
214 
206 
lp2 
198 
236 
230 
220 
214 
214 
230 
180 

238 
160 


200 
190 
176 

184 


NaCl 

whole 
blood, 
mg.  per 
100  CO. 


Remarks 


108 
106 
106 
106 
106 
106 
110 
106 
106 
102 
106 
114 
112 
110 
110 
110 
116 
102 

120 
90 


96 
100 
100 
104 


10.18 

208 

98 

10.20 

188 

96 

10.52 

190 

104 

10.54 

190 

100 

10..57 

192 

104 

12.40  P.M. 

214 

106 

12.43 

190 

100 

7.32 

210 

110 

7.35 

210 

110 

7.37 

204 

110 

7.45 

190 

110 

233 

120 

184 

102 

Maximum  for  period. 
Minimum    for   period    (12 

blood-pressure  readings). 
Maximum  for  period. 
Minimum  for  period. 
Average     for    period     (42 

blood-pressure    readings; 

7  NaCl  determinations). 
Felt  better  than  usual. 


Glass  of  pink  colored  water 
taken  by  mouth;  patient 
told  that  it  might  increase 
blood-pressure  tempor- 
arily. 


Felt  distressed,  headache. 


Felt    worse,    headache    in- 
creased; "hot  flashes." 


Maximum  for  period. 
Minimum  for  period. 
Average     for    period     (10 
NaCl  determinations). 
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TABLE  v.  — A.  K.,  FEMALE,  AGED  FORTY  YEARS.  ESSENTL\L  HYPERTENSION, 
SLIGHT  DEGREE  OF  AORTIC  INSUFFICIENCY  (NO  SIGNS  OF  LUES,  WASSER- 
MANN  REACTION  NEGATIVE),  RENAL  FUNCTION  UNIMPAIRED.  MODERATE 
"spontaneous  variations"  in  BLOOD-PRESSURE.  MODERATE  RISE  IN 
BLOOD-PRESSURE  FOLLOWING  THE  INGESTION  OF  7  GM.  OF  SODIUM  CHLORIDE; 
THE  MARKED  RISE  IMMEDIATELY  AFTER  THE  TAKING  OF  THE  SALT  ^L\Y  BE 
ATTRIBUTED   TO   THE    ATTENDANT   NAUSEA. 


NaCl 

B 

i>od-pressure. 

NaCl       1 

Date 

24  hrs. 
urine. 

Dipt. 

whole      ! 

1920.' 

blood,      j                 Reiiiark.s. 

gni. 

Time. 

Sy.stolic. 

Diastolic. 

mg.  per    | 
100  CO. 

Auk.   10 

Kegular 

200 

90 

....        j  On  admi.ssion  to  hospital. 

11-29 

7'74 

•■Salt-fi-ec" 

212 

9() 

485         ;  Maximum  for  period. 

1   00 

170 

84 

467 '      j  Minimum  for  period. 

3.51 

.... 

....          Average     for    period     (19 
blood-pressure    readings; 
8  urine  NaCl  and  2  blood 
1     NaCl  determinations). 

30 

3.10 

"Salt -free" 

3.30  P.M. 

198 

92 

....        1  Sitting  up. 

335 

190 

88 

Reclining  and  resting. 

3.40 

188 

96 

Reclining  and  resting. 

3.42 

1S2 

96 

Reclining  and  resting. 

3.44 

182 

96 

Reclining  and  resting. 

31 

2.90 

"Salt-free" 

10.15  A.M. 

192 

88 

After  sitting  up. 

10.20 

ISO 

88 

Reclining  and  resting. 

10.25 

174 

92 

\  Reclining  and  resting. 

Sept.     1 

"Salt-free" 

10.30  \.u. 

220 

96 

;  Sitting  up. 

10.33 

19S 

90 

{  Reclining  and  resting. 

10.40 

190 

94 

:  Reclining  and  resting. 

10.42 

186 

90 

i  Reclining  and  resting. 

10.44 

1S4 

90 

Reclining  and  resting. 

2 

2.50 

"Salt-free" 

1.30  P.M. 

212 

94 

Sitting  up  and  conversing. 

1.35 

178 

92 

Reclining  and  resting. 

1.37 

ISO 

92 

Reclining  and  resting. 

3 

2.00 

"Salt-free" 

10.30  .\.M. 

200 

82 

500 

Sitting  up. 

10.32 

220 

98        1 

After  conversing. 

10.37 

204 

96 

Reclining  and  resting. 

1.30  P.M. 

208 

90 

Sittmg  up. 

1.35 

ISO 

90 

j  Reclining  and  resting. 

1.40 

1(8 

90 

Reclining  and  resting. 

3.30 

204 

88 

After  walking  about  ward. 

3.35 

176 

SS 

After  resting  five  minutes. 

3.40 

172 

74 

After  resting  ten  minutes. 

4 

1.47 

"Salt-free" 

1.00  P.M. 

214 

jO 

After  walking  about  ward. 

1.05 

182 

86 

After  resting  five  minutes. 

1.10 

164 

84 

After  resting  ten  minutes. 

4.30 

206 

86        ; 

After  walking  about  ward. 

4.40 

194 

90        1 

After  resting  ten  minutes. 

4.42 

192 

88 

After  resting  twelve  min. 

5 

3.70 

"Salt-free" 

11.30  A.M. 

200 

86        ! 

1  After  resting  five  minutes. 

11.35 

178 

90 

j  After  resting  ten  minutes. 

11.40 

180 
205 
195 
190 

84 
90 
87 
85 

j  After  resting  fifteen  min. 

After  walking  about  ward. 

After  resting  five  minutes. 
1  After  resting  ten  minutes. 

0 

2.24 

"Salt-free" 

2.00  P.M. 

2.05 

2.10 

190 
179 

178 

90 

86 
86 

Reclining  and  resting. 

7 

9.30  A.M. 

206 
190 

100 
98 

Reclining  and  resting. 

196 

96 

9.45 

.... 

7  gm.  NaCl  in  135  cc  water 
taken  by  mouth;  very 
disagreeable  to  patient. 

9.58 

206 

126 

Patient  somewhat  nause- 
ated. 

0.97 

10.00 
10.03 
10.10 
10.14 
10.17 

247 
220 
232 
232 

Voe 
no 

114 
112 

Output  for  two  hours. 

10.18 

238 

114 

Still  nauseated. 

11.32 

214 

102 
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NaCl 

Blood-pressure. 

XaCl 

Dato. 
1921. 

24  lirs. 
urine. 

whole 
blood, 

Diet. 

Remarks. 

gm. 

Time. 

Systolic. 

Diastolic. 

mg.  per 
100  cc. 

1  11.34 

214 

104 

,  11.43 

214 

98 

11.54 

497 

0.75 

12.00  M. 

1.13  P.M. 

1.15 
1.18 
1.20 
1.23 
1.30 

'216' 
190 
189 
190 
190 

'  '87 
88 
92 
92 
94 

494 

Output  for  two  liours. 

2.75 

1.50 

.... 

Output  for  one  hour  fifty 
minutes. 

2.25 

214 

94 

One  visitor  (daughter). 

3.00 

220 

94 

3.05 

220 

90 

1    3.06 

220 

94 

3.09 

218 

100 

Visitor  left. 

3.15 

490 

4.00 

190 

■  siio 

4.03 

200 

94 

1    4.10 

188 

88 

1    4.17 

198 

94 

I    4.23 

190 

94 

5.38 

210 

94 

5.41 

204 

92 

5.47 

210 

96 

5.55 

475 

3.80 

6.00 

Output  for  four  hours  ten 
minutes. 

8 

l.GO 

Furthermore  during  the  interval  covering  several  days  of  freedom 
from  physical  and  mental  exertion  the  l)lood-pressure  is  not  only 
lowered  but  it  diminishes  to  such  an  extent  that  in  some  instances 
it  reaches  a  normal  le\'el  and  in  all  of  them  at  least  approaches  it. 
This  fact  is  of  distinct  therapeutic  importance.  In  the  present 
series  of  observations  it  is  very  necessary  to  be  informed  concerning 
this  marked  variability  before  the  effect  of  the  sodium  chloride  is 
tested.  It  is  obvious  that  with  such  an  irregular  base-line  upon 
which  to  build  experimental  data  that  all  results  obtained  must 
to  a  certain  extent  at  least  be  interpreted  by  the  observer  who  is, 
or  ought  to  be,  in  the  best  possible  position  to  render  an  unbiassed 
judgment  as  to  what  the  effect  of  any  given  procedure  on  blood- 
pressure  is  and  how  far  results  may  be  influenced  by  the  presence 
of  spontaneous  variations  in  the  arterial  tension  due  to  the  personal 
equation  of  the  patient  or  unforeseen  disturbances  at  the  bedside. 
These  much-needed  control  periods  have  usually  been  omitted  in 
bloofl-pressure  studies  and  thus  many  observations  have  lost  their 
full  value. 

The  control  blood-pressure  recorded  as  taken  "  just  before  test"  is 
the  final  one  of  a  series  of  readings.  A  number  of  observations  were 
made  in  order  that  the  minimal  arterial  tension  pertaining  at  the 
time  should  be  recorded  and  that  the  "spontaneous"  variations 
in  the  blood-pressure  occurring  at  the  moment  should  l)e  set  aside. 
It  is  of  interest  to  note  that  in  more  than  half  the  cases  this  reading, 
taken  under  conditions  that  were  carefully  adjusted  so  as  to  insure 


.    vT        T.     V      MVLE     VGED    FIFTY-THREE  YEARS.     ESSENTIAL   llYPERii.^- 

THE    NVrSEOrS    DOSE     ADMINISTERED,   AND     SUBSEQLENTL^ 

PRESSURE  DROPPED   BELOW   THE   CONTROL  LEVE^. 


Date, 
1921. 


Mar.  29 
Mar.  30  to 
May  5 


NaCl 

24  hrs. 

urine, 

gm. 


12  .30 
2.60 
7.36 


Diet. 


Blood-pressure. 


Time.  Systolic.      Diastolic. 


Mixed 

I.ow-salt 


May 


0  00         Low-sah 


May  11 


Low-salt 


May 


7  00 
10.10 
8.60 
5  80 
3.30 
(i  50 
5.80 


Low-suit 
I,ow-salt 
Ijow-salt 
Tjow-salt 
Low-salt 
Tjow-salt 
Low-salt 
I  Low-salt 


5.00  P.M. 


11.04  \M. 
11.08 
11.10 
11. 13 

11.14 
11.16 
11.18 
12.07  P.M. 
12.09 
12.16 
1.14 
:    1.17  : 

1.20  ! 

130  ; 

2.08 
I  2.11- 
I    2.16  ! 

313 
1  3.14     I 
1  3.15 
I  3.16    ' 
3.20 
3.22 
3.23 
I  4.25 
I  4.28 
4.30 
5.55 
5.58 
6.00 
6.10 
8.15 
8.17 
8.20 
10.38  AM. 
10.40 

I '"' 

I  12.14 
12.16 
1  12.18 
,  1.20 
I  1.22 

1.28 

2.14 

2.15 

2.17 

3.20 

3.22 

3.23 

1.24 

4.30 

5.20 

5.24 

6.16 

6.18 

6.19 


208 
190 
130 


168 
166 
170 


174 
166 
164 
154 
162 
152 
162 
150 
164 

■l92 
178 
168 
188 
184 
184 
170 
178 
180 
184 
152 
154 
152 
1.5 
136 
134 

152 
1.50 
1.54 
1 50 
150 


17fi 

1.58 

170 

142 

140 

136 

138 

134 

138 

148 

142 

146 

1.52 

148 

148 

148 

132 

130 

130 

162 

162 

160 

154 

182 


114 
110 

78 


90 
90 
96 


100 
90 
96 
88 
84 
82 
90 


110 
98 
100 
114 
106 
98 
96 


104 
80 

86 

82 
76 


T8 
78 
80 
80 
80 


94 

90 

90 

84 

80 

80 
84 
78 
82 
86 
82 
82 
86 
82 
SO 
80 
76 
70 
70 
90 

96 

88 

94 
100 


NaCl 
whole 
blood, 
mg.  per 
100  cc. 


Remarks. 


On  admission  to  hospital. 
Maximum  for  period. 
Minimum  for  period. 
Average     for     period     (20 

blood-pressure    readings; 

19  XaCl  determinations). 


10  gm.  NaCl  in  i  glass  of 
water  taken  by  mouth. 
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Ward  rounds. 
Visitor  (wife). 

Visitor  left. 


10  gm.  NaCl  in  i  glass  of 
water  taken  by  mouth. 


Discharged    Ircnn    hospital 
iiiuch  iiiijjrovcd. 


TABLE  VII.  — J.  II.,  MALE,  AGED  SIXTY-TWO  YEARS.  ESSENTIAL  UYI'EKTENSION 
(renal  function  unimpaired).  MARKED  "  Sl'OxXTANEOUS  VARIATIONS"  IN 
BLOOD-PRESSURE,  ESPECIALLY'  MARKED  ON  AUGUST  11  AND  ATGIST  20  AT 
3.35  P.M.  SUBSEQUENT  TO  THE  ADMINISTRATION  OF  10  GM.  OF  NaCl  THE 
BLOOD-PRESSURE   DID    NOT  VARY  IN  ANY    WAY    FROM    THE    CONTROL   PERIOD. 


Date, 
1920. 

NaCl 
24  hrs. 
urine, 

Diet. 

Bl 

ood-pressure. 

NaCl 
whole 
blood, 

Remarks. 

gm. 

Time. 

Sysl  olif. 

Diastolic. 

nig.  per 
100  ec. 

Julv  2>) 

"Salt-free" 

200 

100 

30 

"Soft" 

172 

90 

3! 

"Soft" 

1.45  I'.M. 

194 

104 

Aug.    1 

"Salt-free" 

2 

7^62 

"Salt-free" 

10.20  .\.M. 

180 

76 

519 

Blood   NaCl  before  break 
fast. 

176 

92 

188 

100 

160 

96 

8.40  P.M. 

190 

104 

3 

8.80 

"Regular" 

1.40  P..M. 

188 

100 

4 

5.29 

"Regular" 

10.20  A.-M. 

200 

188 
182 

104 

98 
98 

After  e.xertion. 

-After  resting  five  minutes 

5 

9.84 

"Regular" 

10.45  A.M. 

194 
180 

98 
100 

.After  walking  about  ward 
After  resting. 

6 

8.56 

"Salt-free" 

11.30  .\..M. 

200 
162 
158 
190 

100 
90 
96 

100 

-After  conversing. 
-After  resting  five  minutes. 
After  resting  fifteen  min. 
-After  walking. 

7 

"Salt-free" 

10.15  .\..\i. 

190 
170 
164 
168 

102 
98 
98 
98 

-After  conversing. 
After  resting  three  minutes 
After  resting  six  minutes. 
-After  resting  nine  minutes. 

9 

2.81 

"Salt-free" 

9.00  A.M. 

172 
160 
178 
160 
218 
204 

96 
96 
96 
92 

118 
106 

After  walking  about  ward 

After  resting  five  minutes. 

After  walking  about  ward. 

-After  resting. 

After  conversing. 

After  resting  five  minutes. 

10 

4.78 

"Salt-free" 

9.00  A.M. 

218 
178 

110 
100 

After  conversing. 

After  resting  five  minutes. 

11 

3.24 

"Salt-free" 

11.00  A.M 

242 
194 

lit; 

114 

After  relating  an  unpleas- 
ant incident. 
After  resting  five  minutes. 

12 

4.61 

"Salt-free" 

2.00  P.M. 

206 
180 
220 

110 
100 
110 

After  conversing  five  min. 
-After  resting  five  minutes. 
After  conversing  three  min. 

13 

2.32 

"Salt-free" 

1.30  P.M. 

176 
220 

98 
110 

.After  resting. 
After  conversing. 

14 

2.50 

"Salt-free" 

10.30  A.M. 

164 
180 

92 
96 

After  resting. 
After  conversing. 

15 

2.80 

"Salt -free" 

9.00  P.M. 

202 

110 

After  conversing. 

16 

3.15 

"Salt-free" 

10.30  .^.M. 

200 
196 
178 

100 

100 

96 

After  conversing. 

After  resting  three  minutes. 

After  resting  six  minutes. 

17 

1.70 

"Salt-free" 

10.00  A.M. 

206 

178 

110 

98 

457 

After  conversing. 
After  resting. 

18 

2.90 

"Salt-free" 

206 
190 

114 
110 

After  conversing. 
After  resting. 

20 

11.90 

"Salt-free" 

8.00  A.M. 

8.15 

'443 

Breakfast. 

9.10 

'210' 
182 

"104 
98 

After  conversing. 
Afterresting  three  minufes. 

9.15 

.... 

10  gm.  NaCl  by  mouth  in 
150  cc  H2O. 

10.05 

210 
190 
190 

112 
100 
100 

After  conversing. 

After  resting  three  minutes. 

After  resting  six  minutes. 

10.20 

527 

11.00 

iVo' 

172 

■  tio 

90 

Resting. 
Resting. 

12.00  M. 

222 
202 

114 
104 

After  conversing. 

After  resting  five  minutes. 

12.20  P.M. 

'520' 

1.20 

'200' 
184 
210 

'104 
100 
110 

After  resting. 
After  resting. 
After  conversing. 

2.45 

■494 

3.35 

242 

210 
210 

120' 

110 
112 

After  death  of  patient  in 

next  bed. 
-After  resting  five  minutes. 
After  resting  ten  minutes. 

4.30 

228 
214 

114 
110 

After  conversing. 

After  resting  five  minutes. 

5.45 

186 

106 

482 

21 

"Salt-free" 

10.00  A.M. 

182 

108 

After  conversing. 

180 

100 

After  resting  five  minutes. 
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TABLE  VIII.  — M.  D.,  FEMALE,  AGED  FIFTY-SIX  YEARS.  ESSENTIAL  HYPERTEN- 
SION, SLIGHT  DEGREE  OF  INSUFFICIENCY  (WASSERMANN  REACTION  NEGA- 
TIVE, NO  SIGNS  OF  lues),  NO  SIGNS  OF  MYOCARDIAL  INSUFFICIENCY,  NO 
nnWIKMENT  OF  RENAL  FUNCTION  (URINARY  SPECIFIC  GRAVITY  VARIED 
BETWEEN    1.016    ANT)    1.030).      BLOOD    ANALYSES  AS  MG.  PER  100   CC :    UREA, 

N  21.4;  URIC  ACID,  2.8;  and  creatinine,  2.2.    various  experiments  and 

CONTROL  periods.      IN  NONE  OF  THE  EXPERIMENTS  DOES   10  GM.  OF  S0DIU:\I 
CHLORIDE    PRODUCE    A   DEFINITE    RISE    OF   BLOOD-PRESSURE. 


Datp, 
1021. 


NaCl 

24  lirs. 

urine, 

gin. 


Blood-pressure. 


Diet. 


Time. 


Systolic.       Diastolic. 


April 
April 


I.ow-salt 
"Salt-free' 


8.00  P.M. 


■iilt-free"   11.30  a.m. 


,i  m 


224 
232 
ISO 


12.07  P.M. 

190 

lOS 

12.10 

l.S(i 

lot; 

12.12 

190 

108 

1.19 

17(1 

108 

1.21 

ISO 

110 

1.22 

170 

104 

1.25 

1.S4 

104 

4.11 

17s 

109 

5.17 

l.so 

104 

5.19 

17S 

104 

•Salt -free" 

11.50  A.M. 

17li 

lOS 

11.56 

17(i 

110 

3.00  P.M. 

3.35 

191) 

11(1 

3.37 

IM) 

11(1 

3.40 

ISti 

110 

3.41 

ISO 

110 

3.45 

3.47 

1!I4 

110 

3.50 

2(HI 

11  4 

8. .39 

icr, 

104 

8.42 

ICC, 

Jt4 

•Salt-free" 

3.15  p  M 

192 

lie 

139 

ICC 

92 

•Salt -free" 

12.00  P.M. 

IM 

no 

12.09 

ISO 

no 

12.11 

1S4 

no 

2.15 

2.25 

197 

lie 

2.2C 

2.27 

202 

2.57 

197 

4.13 

194 

4.15 

1S5 

4.16 

188 

5.42 

198 

5.43 

192 

5.45 

184 

5.47 

192 

7.18 

200 

7.20 

192 

7.23 

19(1 

7.-24 

l.SS 

8.. 54 

192 

8.57 

l.SS 

9.00 

ISO 

9.02 

180 

NaCl 

whole 
blood, 
ing.  per 
100  CC. 


Remarks. 


r)n  admission  to  ho.spital. 
Maxinuim  for  period. 
Minimum  for  period. 
.Average  for  period. 
30  CC  of  qitter,  pink-colored 
water  taken  by  mouth.* 


Small  stomach  tube  intro- 
duced; patient  somewhat 
disturbed. 


50     CC     of     colored     w;itcr 
introduced  through  tube.* 


Tube  removed. 


Maximum. 

Minimum  (,C  readings). 


Tulie  introduced. 

10  gill.  XaCl  in  50  cc  col- 
ored water  given  through 
tube;*  nauseated;  drank 
1  glass  of  water;  no  vom- 
iting; tube  removed. 

Visitors  after  3  p.m. 
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1 

NaCl 

Blood-pres.sure. 

NaCl 
whole 
blood. 

Date, 
1921. 

24  hrs. 
urine. 

Diet. 

Reriiark.s. 

gm. 

Time. 

Systolic. 

Diastolic. 

mg.  per 
100  cc. 

18 

8,00 

'Salt-free" 

12.23  P.M. 

196 

lis 

Maximtini, 

4.00 

182 

106 

Minimum  (4  readings). 

19        1 

5.30 

'Salt-free" 

300  P.M. 

202 

134 

3  visitors  (1  reading). 

20        1 

3.73 

'Salt-free" 

10..33  AM. 

100 

94 

1 

10.35 

170 

104 

.■^fter  conversing. 

j 

10.38 

KU 

100 

! 

1.45  P.M. 

Tube  introduced. 

l..-)0 

Vso 

ido 

1.53 

174 

108 

1.54 

174 

108 

513 

2.38 

10  gm.  NaCl  in  50  cc  col- 
ored water  given  through 
tube;*  lube  removed. 

2.41 

204 

114 

2.48 

190 

110 

3.35 

192 

104 

503 

3.36 

182 

110 

3.38 

178 

104 

3.41 

178 

100 

(i.59 

184 

106 

544 

7.02 

182 

110 

7.03 

178 

110 

7,07 

180 

114 

9.23 

178 

114 

9.25 

179 

112 

525 

21 

7.60 

"Salt-free" 

12,25  P.M. 
4.0(i 

182 
176 

118 
114 

Maximum. 

Minimum  (5  readings). 

22 

6,90 

"Salt-free" 

7.55  P.M. 

7..>S 

182 
176 

114 
106 

Maximum. 

Minimum  (4  readings). 

23 

4.20 

"Salt-free" 

3. 00  P.M. 

10.11   A.M. 

170 

158 

103 
98 

Maximum. 

Minimum  (5  readings). 

25 

1.50 

"Salt-free" 

12.15  P.M. 
9.03 

180 
166 

112 
108 

Maximum. 

Minimum  (4  reading.s). 

April  20  to 

4.50 

"Salt-free" 

194 

120 

Maximum  for  period. 

May  5 

1.20 

1.50 

100 

Minimum    for    period    (33 

readings) . 

3.45 

"Salt-free" 

Average  for  period. 

May  5 

"Salt-free" 

i.oi'  ■ 

1.02 
1.04 
1.50 
2.45 

2.. 50 
2.54 
2.. 58 
3.45 
3.48 
3.49 
3.50 
3.52 

104 
104 
IfU 

167 
165 
160 
162 
162 
156 
156 
161 

lYl 
110 
112 

112 
112 

110 
110 
110 
110 
116 
120 

Tube  introduced. 

10  gm.  NaCl  in  .50  cc  col- 
ored water  given  through 
tube;  tube  removed. 

5.04 

182 

110 

Patient  standing. 

5.08 

170 

114 

5.10 

178 

120 

5,12 

172 

124 

5,13 

174 

120 

5.15 

173 

126  ' 

8.30 

168 

126 

8.31 

164 

128 

8.32 

168 

126 

May     6 

"Salt-free' 

t 

6.55  P.M. 
6.57 

166 
106 

106 
106 

7 

"Salt-free' 

2.40  p,M. 

170 

110 

9 

"Salt-free' 

8.00  P.M. 

176 
182 

100 
110 

10 

I 
r 

;•' Salt-free' 

I 

12.00  P.M. 
12.17 

196 
194 

120 
120 

Patient     sitting     out     on 
porch. 

11 

"Salt-free' 

11.10  A.M. 

196 

124 

*  Bitter  .substance  used   was  a  few  drops  of  tincture  of  m\Trh; 
plienolsulphonepht  halein . 


coloring  matter  was  a  few  drops  of 
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TABLE  IX.  -.).  T.,  MALE,  AGED  ITFTY-SIX  YEARS.  ESSENTLVL  HYPER- 
TENSK^N  RECOVERING  FROM  MYOCARDIAL  INSUFFICIENCY.  NO 
IMPAIRMENT  OF  RENAL  FUNCTION.  THE  BLOOD-PRESSURE  DOES 
NOT  RISE  IMORE  THAN  COULD  BE  ACCOUNTED  FOR  BY  "SPON- 
TANEOUS variations"  AFTER  TAKING  10  GM.  OF  SALT  IN 
CAPSULES. 


Date, 
1920. 


Blood-pressure. 


Diot. 


Time.  Sy.slolic. 


July  II-     "Salt-free' 


30 


10.10 
10.40 
11.10 
11.15 
11.30 
12.10  P.M. 

1.10 

2.15 

2.20 

4.05 

7.45 

8.00 

9.45 

1.30  P.M. 


23S 
190 


29      !"Salt-free"     9.45  a.m.  i         lOG 
10.00  


20.S 


20G 
192 

198 

198 
208 

'l88 
192 


Diastolic. 


130 
100 


110 


102 
'l'l'2 


98 

92 

102 

104 
110 

104' 
100 


I    NaCI 
whole 
blood, 
mg.  per 
100  CO. 


Remarks. 


Maximum  for  period. 

Minimum  for  period  (19 
blood-pressure  readings 
and  2  blood  NaCI  deter- 
minations) . 

10  gm.  NaCI  in  5  capsules 
by  mouth  with  180  cc 
of  water. 

Vomited  small  amount. 


Drank  90  cc  of  water. 


TABLE  X.  — A  SUMMARY  OF  THE  DATA  CONTAINED  IN  TABLES  IV,  V,  VI,  VII, 
VIII  AND  IX.  THE  VARIABILITY  OF  THE  BLOOD-PRESSURE  DURING  THE 
CONTROL  PERIOD  IS  SHOWN.  THERE  IS  NO  RISE  IN  BLOOD-PRESSURE  THAT 
MAY  BE  ATTRIBUTED  TO  THE  DIRECT  EFFECT  OF  GIVING  SODIUM  CHLORIDE 
IN    10   GM.   DOSES. 


Control  blood-pressure.' 


Maximal  blood-pressure* 
after  test-suljstance. 


Dbserva- 
111)11. 


Substance 
given  in  test. 


Several  days 
before  test. 


Maxi- 
mal. 


Just 

Maxi- 

.Minute 

lefore 

mal* 

after 

test. 

blood- 

test-sul 

prp.ssiire. 

stance. 

Possible 
cause  for 
maximal 

blood- 
I^re.ssure. 


Minimal  blood- 
pressure  after 
test-substance. 


Within 
2   hrs. 


;  to  4 

hrs. 


E.  T.       Colored  water    238/120     160/90 


2  . 

3  . 

.     A.  K. 
.     B.  V. 

NaCI, 
XaCl, 

7  gill. 
10  gill. 

220,98 
190   110 

172  74 

130/78 

]9(;/9(i 
170/9() 

4     . 
5 

;     J.  IL 

N'aCI, 
XaCl, 

10  gill, 
10  gill. 

192/110 

242/ nil 

134/72 

J58/9() 

150/80 
182/98 

(J     . 

7  . 

8  . 

9  . 

.      M.  D. 

.'   '.I.  T. 

XaCl, 
XaCl, 
XaCl, 
XaCl, 

10  gm. 
10  gni, 
10  gm. 
10  gm. 

232/130 
202/1.34 
204/114 
238/130 

170/104 
180/100 
150/100 
190/100 

197/116 
174/108 
161/1,12 
196/110 

214/106 

150 

Headache, 
malaise 

188/96 

190/100 

206/126 

13 

Xausea 

214/98 

189/92 

1  192/110 

175 

Ward 
rounds 

152/82 

1,50/80 

176/94 

2 

Nausea 

13ti/80 

1.34/78 

242/120 

380 

Patient 
died      in 
next    bed 

1  70/90 

202/104 

202/116 

1 

Xausea 

185/114 

184/114 

204/114 

3 

Xausea 

178/100 

182/116 

139 

v 

156/116 

161/120 

208/112 

70 

Vomited 

194/102 

192/92 

*  Tlie  double  figure  under  each  observation  indicates  the  systolic  and  the  diastolic  blood-pressure. 
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the  greatest  possible  degree  of  iinMital  and  physical  relaxation,  not 
only  at  the  time  but  also  for  a  nuinher  of  j)reee(ling  days,  was 
considerably  higher  than  the  lowest  i)re\ions  obser\ations.  This 
serves  to  show  how  uncontrollable  a  factor  the  height  of  arterial 
tension  really  is.  However,  with  the  control  period  co^■ering 
several  days  and  a  careful  adjustment  of  conditions  immediately 
before  the  administration  of  the  sodium  chloride,  it  was  felt  that 
as  accurate  a  base-line  as  possible  had  been  established  and  the 
actual  experimental  periods  were  instituted. 

In  none  of  these  patients  except  one  did  the  salt  produce  any 
untoward  symptoms;  in  this  instance  they  were  alarming.  This 
point  has  already  been  discussed  and  the  conclusion  previously 
arrived  at  may  be  repeated  here :  Sodium  chloride  may  be  adminis- 
tered in  large  doses  to  cases  of  essential  hypertension  provided  no 
sequela?  of  the  increased  blood-pressure  are  present;  if  renal,  cardiac, 
cerebral  or  possibly  other  complications  are  present  it  is  not  safe 
to  give  salt  in  large  quantities.  Failure  to  differentiate  between 
"pure"  essential  hypertension  and  the  form  of  the  disease  in  which 
there  is  secondary  involvement  of  various  important  organs  has 
led  some  authors  to  conclude  erroneously  that  sodium  chloride 
produced  dangerous  manifestations  in  all  cases.  The  patient 
exliibiting  these  untoward  symptoms  is  not  included  in  the  present 
series. 

If  salt  eft'ects  a  rise  in  blood-pressure  this  should  occur  within 
two  hours  after  the  administration  of  the  sodium  chloride,  because 
it  is  within  this  period  that  blood  chlorides  attain  their  maximum 
level  (Tables  VII  and  VIII);  therefore  the  delayed  sudden  rise  in 
blood-pressure  occurring  after  120  minutes  in  observation  5,  Table 
X,  may  be  discounted.  The  isolated  rise  coming  on  immediatelv' 
after  the  dose  of  salt  is  in  all  probability  due  to  the  attending  nausea 
observations  2  and  7,  Table  X.  This  leaves  virtually  no  distinct 
rise  in  blood-pressure  that  can  not  be  accounted  for  by  other 
agencies  than  the  postabsorptive  efifect  of  the  salt.  A  rise  of  30 
points  in  the  blood-pressure  may  be  considered  as  a  reasonable 
increase  during  the  experimental  period  that  may  be  attributed  to 
spontaneous  variations  in  arterial  tension  during  a  period  of  two  to 
four  hours.  Observation  1,  the  control  experiment  in  which  colored 
water  was  administered  instead  of  salt  solution,  showed  a  rise  of 
30  mm.  of  mercury,  substantiating  the  above  supposition.  If  the 
problem  is  studied  from  this  angle  and  any  rise  of  arterial  tension 
of  30  or  less  is  regarded  as  being  within  the  probable  unavoidable 
variation  taking  place  during  the  period  of  the  experiment,  it  may 
be  noted  that  the  maximal  rise  of  the  systolic  blood-pressure  was 
(as  given  in  Table  X). 

5  mm.  of  mercury  in  observation  6 
12      "      "  "  "  "  9 

IS      "      "  "  "  "  8 

22      "      "  "  "  "  3 

26      " "  4 

30      "      "  "  "  "  7 
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This  leaves  only  observations  2  and  5  with  a  distinct  rise  in  blood- 
pressure  (that  is  one  higher  than  HO  mm.  of  mercury)  that  might  be 
considered  as  indicating  any  possible  effect  of  the  sodium  chloride. 

There  is  another  point  of  view  from  which  the  present  obser- 
\ations  may  be  analyzed.  If  salt  causes  a  rise  m  blood-pressure 
the  arterial  tension  should  not  drop  while  the  sodium  chloride  is 
exerting  its  effect.  Therefore  the  study  of  the  minimal  blood- 
pressures  obtained  would  be  of  as  great,  if  not  greater  importance, 
than  the  maximal.  As  has  already  been  noted  it  is  within  the 
first  two  hours  after  ingestion  that  the  salt  is  absorbed  from  the 
intestine.  Neither  in  the  first  two  or  the  second  two  hour  period 
after  taking  sodium  chloride  does  the  minimal  blood-pressure  rise 
appreciably  above  the  control  reading  taken  at  the  time  the  experi- 
ment was  started;  in  most  instances  the  minimal  blood-pressure  is 
distinctly  lower.  Therefore  from  this  point  of  view,  as  well  as 
from  those  previously'  stated,  the  ingestion  of  10  gm.  of  sodium 
chloride  does  not  appear  to  increase  arterial  tension. 

The  observations  gi\'en  in  detail  in  Tables  lY  to  IX  ha\e  been 
analyzed  from  other  angles  and  have  not  been  found  to  yield  any 
indication  that  the  doses  of  salt  administered  were  productive  of 
an  increased  blood-pressure.  The  difficulties  attending  the  con- 
duction of  these  experiments,  especially  in  regard  to  obtaining  a 
proper  value  for  the  '"spontaneous"  variations  in  blood-pressure, 
have  been  studied  w'ith  some  care  and  it  is  believed  that  they  have 
been  eliminated  as  far  as  this  can  be  done. 

Conclusions.  Marked  "spontaneous"  variations  occur  in  the 
blood-pressure  of  all  individuah .  In  cases  of  hypertension  a  very 
great  diminution  of  arterial  pressure  usually  occurs  during  periods 
of  mental  and  physical  relaxation.  This  variability  in  blood-pres- 
sure has  not  been  accorded  sufficient  attention  when  the  effect  of 
diet,  drugs,  etc.,  upon  arterial  tension  has  been  studied. 

The  protein  foods  do  not  increase  blood-pressure. 

The  starchy  foods  may  increase  blood-pressure  indirectly  by 
bringing  about  obesity. 

There  is  no  definite  evidence  in  the  literature  that  sodium  chloride 
raises  blood-pressure.  The  level  of  the  blood  chlorides  bears  no 
relation  to  blood-pressure.  In  a  series  of  experimental  observations 
the  ingestion  of  10  gm.  of  salt  failed  to  raise  the  blood-pressure  in 
cases  of  hypertension. 
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DIABETES  INSIPIDUS :  A  CASE  REPORT  FOLLOWING  EPIDEMIC 
ENCEPHALITIS  WITH  ENORMOUS  POLYURIA.  = 

By  George  W.  Hall,  A.M.,  :\I.I)., 

ASSOCIATE    PROFESSOR   OF    NERVOUS   AND    MENTAL  DISEASES,    RUSH  MEDICAL  COLLEGE, 

SENIOR     ATTENDING     NEUROLOGIST,      ST.      LUKE's     HOSPITAL,      ATTENDING 

PSYCHIATRIST,    CHICAGO    PSYCHOPATHIC    HOSPITAL,    CHICAGO. 

The  patient,  J.  I.,  aged  sixteen  years,  a  laborer  in  a  packing 
house,  was  admitted  to  the  Cook  County  Hospital,  December  1(3, 
1919,  complaining  of  diplopia,  marked  drowsiness,  pain  in  the 
back  of  the  neck  and  night  sweats,  for  one  week  previous  to 
admission. 

Previous  Illness.     He  had  chorea  at  the  age  of  ten  years;  measles, 
scarlet   fever    and    whooping-cough    in    childhcjod.     He    gave    no 
history  of  any  venereal  infection. 
Family  History.     Negative. 

Examination.  Examination  revealed  a  slight  bilateral  ptosis. 
The  pupils  reacted  to  light  rather  sluggishly.  There  was  a  paresis 
of  the  left  side  of  the  face  involving  l)oth  the  upper  and  lower 
group  of  muscles.  The  spinal  fluid  was  normal.  The  Wasser- 
mann  tests  upon  the  blood  and  spinal  fluid  were  both  negative. 
Urine  was  normal.  Leukocyte  count  was  15,200. 
Diagnosis.  Diagnosis  was  epidemic  encephalitis. 
The  patient  made  a  prompt  recovery  within  three  weeks  and 
returned  home  and  to  his  work.  During  his  stay  in  the  hospital 
a  twenty-four-hour  sample  of  urine  measured  3000  cc. 

He  was  admitted  a  second  time  to  the  ( 'ook  County  Hospital 
on  the  service  of  Dr.  J.  A.  Cap})s,  September  7,  1921,  approximately 
two  years  later.  The  complaints  on  entrance  were  great  thirst, 
dry  mouth,  ravenous  appetite  and  frequent  micturition. 

He  said  that  he  had  been  complaining  of  this  extreme  thirst 
durnig  the  past  year  and  that  he  was  compelled  to  pass  urine 
almost  every  hour  of  the  twenty-four.  This  became  so  annoying 
that  he  could  not  hold  a  position. 

Examination  of  the  eyes,  nose  and  throat  was  negative.  The 
optic  disks  were  normal.  He  had  one  infected  tooth.  The  thyroid 
gland  was  negative.  Heart,  skin  and  gastrointestinal  tract  were 
negative.  iNIuscles,  bones,  joints  and  glands  were  normal.  The 
liver  and  spleen  were  not  palpable.  The  blood-pressure  was  102 
systolic  and  80  diastolic. 

Examination  of  the  nervous  system  showed  the  deep  reflexes 
to  be  normal  and  no  sensory  disturbances  or  evidences  of  paralyses 
were  present.  Roentgen  rays  of  the  sella  turcica  showed  it  to  be 
normal  in  size  and  contour. 

*  Read  before  the  Chicago  Society  of  Internal  Medicine,  April  2-i,  1922, 
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TABLE   I. 

Date,  Intake  Output 

1921.  in  cc.  in  oc.  Remarks. 

Sej.t.    8  5,730  6,750 

"       <j  5,400  no  Urea  N.    V.i.o  mg. ;    uric  acid,  2;   creatiiiin,  1.51: 

record  sugar,  95;  chlorides  620  (by  Dr.  J.  Kendall). 

"     10  5,710  8,000 

"     11  6,810  6,240 

"     12  5,160  5,000 

'•     13  7,080  5,500  Adrenalin  chloride  gr.  _,oo  t.  i.  d.  in  sterile  oil. 

"     15  2,970  18,800  Rosenthal  diet. 

■•     17  8,200  11,500  Adrenalin  as  on  September  13. 

18  7,500  9,600  Adrenalin  as  on  September  13. 

"     19  8,880  8,160  Adrenalin  as  on  September  13. 

"     20  7,500  9,600  Adrenalin  as  on  September  13. 

"     21  8,880  8,160  UreaN. , 9.34;  uricacid,  1.95;  creatinin,  1.43;  sugar, 

83;    chlorides,    545. 

"     24  7,590  (i,500  Pituitrin  j  cc  t.  i.  d.,  until  September  30*.    Blood 

l)ressure  138-96,  twenty  minutes  after  pituitrin. 
"     25  8,100  7, .500  Relief  from  extreme  thirst. 

"     26  8,400  7,000 

•■     27  5,940  6,500 

"     28  7,860  6,240 

"     29  7,850  6,240 

"     30  9,900  8,160 

Oct.      2  8,820  7,200 

"       3  6,750  6,720 

"       4  200  gm.  glucose  given. 

5  15,(;60  20,000 

6  11,070  8,640  Basal  metabolism,— 8.5. 

7  9,960  9,680 

"      14  27,000 

"     20  30,000 

23  Again  given  pituitrin  as  Ijefore. 


'•     27  16,000 

Nov.     2  13,00(1 

*  Following  j)ituitrin,  the  patieul  (M)i)iplaiiu'd  of  a  .sensation  as  though  electricity 
was  pa.ssing  through  his  body,  and  of  headache  and  tlizziness. 

Following  the  administration  of  200  gin.  of  glucose  on  October 
7,  sugar  was  not  detected  in  the  urine  after  three,  six  aiitl  twenty- 
four  hours.  The  blood  chemistry  before  the  administration  of 
glucose  .showed  100  mg.  of  sugar.  One  hour  following  the  admin- 
istration of  glucose  it  showed  90.9;  after  two  hours,  00.7  mg.; 
after  three  hours,  117.01;  after  four  hours,  55.5  mg. 

October  10,  1921,  the  phenolphthalein  test  showed  75  i)er  cent 
elimination  during  the  first  two  hours.  Cystoscopic  examination 
made  pre\'iously  by  Dr.  Culver  revealed  a  normal  mucosa.  Phenol- 
jjhthalein  tests  were  carried  out  as  follows:  the  right  kidney 
showed  the  presence  of  phenolphthalein  within  three  minutes 
following  the  injection  intravenously.  Two  ounces  of  urine  were 
obtained  within  thirty  minutes  and  showed  an  excretion  of  9 
per  cent  (normal  is  25  to  30  per  cent).  The  left  kidney  showed 
the  appearance  of  solution  in  three  minutes  following  injection 
and  12  per  cent  excretion  within  thirty  minutes.  On  this  day, 
200  gm.  of  glucose  were  again  given  and  no  sugar  ii])peared  in  the 
urine,  showing  an  increased  sugar  tolerance. 
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Because  of  certain  peculiar  mental  manifestations,  lie  was  trans- 
ferred to  the  Psycliopathic  IIos})ital  on  ()ct()l)er  10,  1021.  I'lie 
social  service  re))()rt  at  that  time  stated  that  the  patient  reached 
the  seventh  grade  in  public  school,  that  he  had  worked  rather 
steadily  as  a  packer  in  the  stockyards.  There  was  no  history 
of  delusions  or  hallucinations  reported.  The  Binet-Stanford 
examination,  made  by  Dr.  S.  H.  Tulchin,  showed  a  chronological 
age  of  eighteen  years,  a  mental  age  of  eleven  years  and  five  months, 
and  an  intelligence  quotient  of  71.3,  classifying  him  as  a  l)order- 
line  case  mentally.  F'urther  mental  examination  showed  orienta- 
tion as  to  time,  place  and  person  to  be  good.  ^Memory  past  and 
present  was  good.     Retention  was  good,  general  informati(Mi  poor. 
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judgment  poor  and  reaction  to  environment  good.  Emotional 
attitude  adequate.  As  to  behavior,  he  was  quite  cooperati\'e, 
answered  questions  promptly,  coherently  and  to  the  point.  No 
paranoiac  trends  were  elicited.  Further  investigation  showed  that 
the  patient  had  been  arrested  eight  months  previous  to  entering 
the  hospital  for  making  advances  to  a  girl  li\ing  next  door  to  him, 
and  two  weeks  later  he  again  exposed  himself  to  the  same  girl, 
because  he  thought  she  had  smiled  at  him. 

Diagnosis.  Organic  brain  disease  with  a  judgment  defect, 
following  epidemic  encephalitis. 

In  reference  to  the  extent  of  the  polyuria  in  diabetes  insipidus, 
Edwards^  savs  that  it  runs  from  10  to  40  and  even  90  pints  per 
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(lay;  Jeanseline  and  Weil'^  say  from  10  to  20  liters  per  day.  In 
eases  reported  by  (xilison  and  Martin^  and  Fracassi,^*^  the  amount 
of  urine  reached  15  liters  per  day;  Nasso^  reported  15  liters; 
V.  IToesslin/2  20  to  24  liters;  nerrick,«  10  liters;  while  Trousseau^ 
reported  an  early  case  in  which  the  urine  reached  the  enormous 
quantity  of  43  liters  in  twenty-four  hours.  It  will  thus  he  seen 
that  in  this  case  the  urinary  output  in  twenty-four  hours  is  one 
of  the  largest  recorded  in  the  literature. 

It  is  only  within  the  present  decade  that  the  morbid  entity 
known  as  diabetes  insipidus  or,  as  it  was  previously  styled,  essential 
polyuria,  was  definitely  removed  from  the  classification  of  uro- 
logical  diseases,  and  its  pathogenesis  referred  to  some  lesion  of 
the  ner\'ous  mechanism  governing  the  kidney  functioning  and 
elimination.  Plowever,  exact  appreciation  of  the  nervous  mech- 
anical disturbance  is  a  matter  concerning  which  there  is  even  at 
the  present  time  no  universal  agreement,  although  it  is  generally 
conceded  that  the  syndrome  of  the  disease  follows  a  disturbance 
of  the  secretion  of  the  pituitary  gland,  especially  the  posterior 
lobe,  or  some  injury  to  the  brain  in  the  region  of  the  pituitary- 
gland.  As  will  be  seen  later,  there  are  some  investigators  who 
believe  that  the  pitiutary  gland  jjer  se  may  be  exempted  from 
any  direct  bearing  on  the  causation  of  diabetes  insipidus  and  that 
the  brain  centers  governing  the  urinary  secretion  and  output  are 
situated  outside  this  gland. 

Among  the  earliest  writers  who  called  attention  to  this  mor])id 
condition  were  Wjllis,^  Simmonds^  and  Frank. ^"  Willis,  in  1()S2, 
clearly  recognized  the  distinction  between  saccharine  aufl  non- 
saccharine  diabetes  without,  however,  ascribing  any  exact  cause; 
Simmonds,  more  than  a  hundred  years  later,  described  two  clinical 
cases.  Frank,  in  1792,  was  the  first  to  give  a  clear  pathological 
description  of  the  disease.  He  described  it  as  a  long-continued 
increased  secretion  of  non-saccharine  urine,  and  was  convinced 
that  the  condition  was  not  due  to  any  diseased  state  of  the  kidney. 
Frank's  description  is  classical  and  may  be  accepted  at  the  present 
day,  if  we  add  to  it  intense  polydipsia. 

Since  that  time,  the  immense  literature  which  has  grown  up 
around  this  su])ject  may  be  described  either  as  clinical  reports, 
suj)p()rting  favorite  theories  regarding  the  uncertainty  of  the 
origin  of  the  condition,  or  experimental  investigations,  with  a 
view  of  discoA'ering  the  factors  concerned  with  its  appearance. 
It  was  known  that  the  polyuria  was  accompanied  by  polydipsia, 
but  it  was  not  conceded  that  the  former  was  dependent  upon  the 
latter;  it  was  known  that  the  concentration  of  salts  in  the  urine 
was  disturbed,  and  difl'erent  metabolic  theories  were  enunciated 
to  account  for  it;  the  blood  supply  to  the  kidney  and  the  nervous 
control  of  the  organ  were  incriminated  and,  by  degrees,  led  to  a 
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recognition  of  the  higher  centers,  disturl^ance  of  whicli  was 
responsible  for  the  develoi)ment  of  the  syndrome. 

The  disease  is  uncommon.  In  the  Zurich  MecHcal  CUnic,  in 
nearly  3(5,000  patients  observed  by  Eichhorst  during  1S7()  and 
following  years,  he  saw^  only  17  with  diabetes  insipidus;  in  the 
Charite  Hospital,  Berlin,  from  1877  to  1896,  Gerhardt  observed 
55  cases  in  113,600  patients.  Futcher'-°  says  that  7  cases  of  dia- 
betes insipidus  were  found  in  over  400,000  patients  treated  at 
the  Johns  Hopkins  Hospital,  from  1889  to  1904.  The  disease, 
therefore,  is  observed  in  less  than  one-tenth  of  1  per  cent  of  all 
cases  of  disease.  It  is  seen  more  frequently  before  the  fortieth 
year  of  life,  and  women  are  afl'ected  more  than  men.  Janzen  and 
Brockmann^i  state  that  it  has  been  observed  as  a  familial  disease, 
and  mention  7  instances  where  the  members  of  families  showed 
a  tendency  toward  or  actual  development  of  diabetes  insipidus. 

In  the  older  views,  diabetes  insipidus  was  considered  to  be  of 
two  types:  (1)  Primary  or  idiopathic  without  any  evidence  of 
organic  lesion,  and  (2)  symptomatic  with  evidence  of  organic 
disease,  such  lesion  being  considered  as  the  primary  cause.  The 
pathogenic  factors  concerned  are  differently  estimated  as:  (1) 
Primary  polydipsia,  due  to  some  nervous  disturbance;  (2)  due  to 
pathological  condition  of  the  kidneys;  (3)  due  to  nervous  or  vas- 
cular disturbance  of  the  kidney  function,  not,  however,  dependent 
upon  an  organic  brain  lesion;  (4)  organic  disease  of  the  hypophysis 
cerebri,  especially  of  its  posterior  lobe;  (5)  organic  lesion  of  the 
centers  governing  urinary  secretion  and  kidnev'  action— such 
centers  not  necessarily  being  situated  in  the  hypophysis. 

The  view  that  diabetes  insipidus  of  idiopathic  type  exists  is 
scarcely  held  today;  nor  is  it  considered  that  the  polyuria  is  second- 
ary to  a  primary  polydipsia,  which  view  was  supplanted  by  Ebstein^- 
and  others.  The  kidney  origin  of  diabetes  insipidus  was  brought 
into  prominence  in  1905  by  Meyer, ^-^  who  came  to  the  conclusion 
that  the  idiopathic  type  was  primarily  a  renal  polyuria,  due  to  a 
functional  failure  of  the  kidneys  which  rendered  them  incapable 
of  secreting  concentrated  urine,  i.  c,  urine  above  a  certain  low 
specific  gravity.  Histological  examination  of  the  kidneys  in  cases 
of  diabetes  insipidus  did  not,  however,  support  the  \iew  that  the 
condition  is  due  to  structural  alterations.  Further  contributions 
of  note  concerning  diabetes  insipidus  as  being  due  to  a  pathological 
condition  of  the  kidneys  were  made  by  Tallqvist,'^  Socin,'^  Forsch- 
bach  and  Weber ^"^  as  well  as  others. 

In  1909,  EngeP^  enunciated  the  view  that  a  prolonged  ner\'ous 
stimulus,  possibly  in  the  medulla,  excited  the  glomeruli  to  greater 
secretive  activity,  or  the  tubules  to  diminished  resorption,  or 
both.  Fitz^^  recently  discussed  the  nervous  control  of  the  kidney 
and  of  its  vascular  supply.  He  jwints  out  that  the  researches  of 
Claude  Bernard  and  others  have  shown  that  section  of  the  cord  at 
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the  sixtli  oT  seventh  cervical  vertebra  produced  an  immediate 
siij)])ressi()n  of  urine  and  that  section  below  the  twelfth  dorsal  had 
practically  no  effect  upon  the  secretion.  In  the  intermediate 
sections,  the  results,  as  regards  the  urinary  secretion  were  variable. 
The  studies  of  Schaefer  and  Herring''-'  have  shown  that  pituitary 
secretion  has  a  specific  dilating  effect  upon  the  renal  vessels.  Fitz 
thinks  that  the  nerve  fibers  governing  the  kidney  pass  from  the 
medulla  to  the  level  of  the  sixth  or  seventh  cervical  \ertebra, 
where  they  leave  the  cord,  and  that  an  experimentally  produced 
polyuria  is  an  irritative  phenomenon  or  that  a  brain  lesion  (even 
without  focal  symptoms)  may  cause  hypersensitiveness  of  the 
renal  vessels  either  by  stimulation  of  the  Aasomotor  nerves  of  the 
kidney  or  through  hypersecretion  of  the  hypophysis.  In  either 
case,  a  polyuria  might  result  from  hyperirritability  of  the  renal 
vessels. 

Diabetes  insipidus  is  more  usually  observed  when  there  is  some 
manifest  or  implied  brain  lesion  present.  The  lesion  from  its 
symptomatology  is  usually  conceded  to  be  in  the  hypophysial  or 
closely  adjoining  region.  But,  on  the  other  hand,  diabetes  insipi- 
dus may  be  observed  without  any  clinical  showings  which  would 
suggest  a  brain  lesion. 

The  Presence  of  a  Hypophysial  Hormone.  Bauer  and 
Aschner^'  have  very  recently  expressed  the  view  that  diabetes 
insipidus  may  find  its  origin  in  the  kidney  or  its  innervation, 
dependent  upon  some  disturbance  in  the  ner\'e  centers  in  the 
brain.  Stimulation  of  the  superior  cervical  sympathetic  ganglion, 
and  a  consequential  effect  upon  the  brain  centers  governing  the 
mechanism  of  metabolism,  was  emmciated  as  a  h\pothesis  l)y 
Weed  and  Jacobsen,--  in  1913.  Maranon-^  thinks  that  the  posterior 
lobe  of  the  pituitary  physiologically  exercises  a  controlling  action 
upon  the  elimination  of  water  through  the  renal  filter  and  thus 
])r()duces  polyuria  through  any  disturbance.  The  hypophysial 
hormone  may  act  partly  directly  upon  the  kidney  cell  or  partly 
by  the  means  of  the  nervous  system.  Maranon  thinks  it  probable, 
as  both  Gushing  and  Biedl  have  suggested,  that  the  hypophysial 
hormone  ascends  by  the  tuber  cinereuni  and  acts  upon  the  proximal 
mesencephalic  centers. 

Bailey  and  Bremer-'*  recently  have,  as  a  result  of  experimentation 
come  to  a  different  conclusion  which  will  be  dealt  with  presently. 

Although  the  brilliant  experimental  work  of  Crowe,  Gushing 
and  Homans'-''  in  1910,  had  shown  that  in  animals  an  experimental 
partial  hypophyscctomy  was  followed  by  polyuria  among  other 
effects,  yet  it  cannot  be  said  that  a  definite  connection  between 
tlic  hypophysis  cerebri  and  the  syndrome  of  dialietes  insij)idus 
was  completely  accepted  until  the  Hiidiiigs  of  I'^arini,'''  who  first, 
ill  I9K!,  slio\v(>(l  that  injections  of  hypophysial  extract  modified 
pol\  iiria.     This  finding  was  confirnicd  by  Uosenbloom,'-'  Maranon,--'' 
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Motzfeldt,-^  Lereboiillet'-^  and  many  others  since  that  time. 
Although  the  mocHfieation  is  transiton-,  the  etieet  appears  to  l)e 
absolutely  specific  for  i)ituitary  gland  extract,  and  polyuria  recurs 
as  soon  as  the  injections  are  discontinued  or  shortly  after. 

As  early  as  1!H)1,  Magnus  and  Schaefer*"  had  shown  that  pitui- 
tary extract  caused  an  increased  uriuar.v  secretion  and  output. 
Schaefer  and  Herring^'-'  showed  later  that  the  urinary  effects  of 
hypophysial  extracts  were  due  alone  to  derivatives  from  the  pars 
intermedia  and  they  claimed  that  the  diuretic  action  was  the 
result  of  a  property  of  this  secretion  directly  stimulating  kidney 
cell  action  as  well  as  locally  dilating  the  kidney  vessels.  They 
thought  that  diabetes  insipidus  might  be  a  manifestation  of  a 
superactive  hypophysis. 

Pars  Intermedia.  In  IDb),  Lewis  and  ^Matthews,-"  experiment- 
ing with  dogs,  came  to  the  conclusion  that  the  clinical  and  experi- 
mental data  showed  diabetes  insipidus  to  be  due  to  hypersecretion 
of  the  pars  intermedia.  But  Roemer^'-  slunved  that  some  cases 
of  diabetes  insipidus  might  be  due  to  lack  of  secretion  of  the  i)ars 
intermedia  and  not  to  hyperfunction. 

Posterior  Lobe  Secretion.  Motzfeldt's  important  contril)ution ,'-'■' 
in  191S,  concerning  3  cases  of  diabetes  insipidus,  in  which  all  the 
symptomatology  pointed  to  an  insufficiency  of  posterior  lobe  secre- 
tion of  the  pituitary,  has  been  generally  accepted  as  showing  this 
to  be  the  part  most  involved  in  the  syndrome  of  diabetes  insipidus. 

The  more  recent  investigations  of  Leschke,  Iloussay,  Camus 
and  Roussy  and  Bailey  and  Bremer  have,  however,  rather  tended 
to  focus  the  cause  of  dial)etes  insipidus  upon  some  injury  to  the 
brain  centers  governing  urinary  secretion  other  than  to  the 
hypophysis. 

Tuber  Cinereuin  and  the  Hypothalamus.  Leschke,'"  in  1917, 
showed  that  diabetes  is  not  of  hypophysial  origin  because  total 
extirpation  of  the  gland  has  no  influence  upon  the  secretion  of 
urine,  when  sufficient  care  is  exercised  that  the  tuber  cincreiim  and 
no  other  part  of  the  brain  be  touched.  When  the  pituitary  gland 
alone,  and  without  injury  to  other  parts,  is  removed  polyuria  is 
never  observed;  l)ut,  on  the  other  hand,  piqure  in  the  tuher  cinereum 
produces  polyuria.  Leschke  thinks  it  most  probable  that  the 
brain  center  for  the  secretion  of  urine  is  situated  here  near  the 
centers  for  metabolism  and  of  the  symjiathetic  ner\es  of  the  eye, 
and  that  very  jM'obably  diabetes  insipidus  is  produced  by  a  disturb- 
ance of  this  center.  The  hypoj^hysis  has  no  relation  to  it  and  it 
is  only  when  a  hypo|)hysial  tumor  presses  upon  the  center,  or  some 
other  such  condition,  that  jjolyuria  arises.  Besides,  it  is  known 
that  polyuria  may  occur  in  basal  meningitis  and  other  jiathological 
conditions,  where  there  is  a  normal  i)ituitary  gland. 

Camus  and  Roussy, •'''  in  l*)].!,  showed  by  animal  experiments 
that  by  puncturing  the  liyi)otha]anHis  the>'  were  able  to  produce 
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polyuria.  Tliese  authors  later  showed'*'*  that  after  reiiio\al  of  the 
hypophysis  of  dofjjs,  the  administration  of  pituitary  extract  did 
not  improve  the  syndrome  of  diabetes  insipidus,  and  they,  hence, 
concluded  that  the  essential  factor  in  this  disease  might  he  a  lesion 
of  some  adjacent  region  in  the  brain.  Camus  and  Roussy  were 
satisfied  from  their  experimental  vv^ork  upon  dogs  that  it  was  not 
the  removal  of  the  pituitary  gland  that  cietermined  polyuria  but 
a  lesion  of  the  l)ase  of  the  brain  corresponding  to  the  optopeduncular 
space. 

Houssay,''^  from  experiments  reported  in  19L5~  191(3,  esta])lished 
a  cerebral  base  zone,  an  injury  to  which  produced  polyuria.  This 
zone  is  bounded  in  front  by  the  optic  chiasm  and  posteriorly  by 
the  peduncle  protuberance.  The  posterior  lobe  of  the  pituitary 
body  may  constitute  a  part  of  this  zone,  but  Houssay  does  not 
think  it  probable. 

Bailey  and  Bremer,-^  quite  recently  experimenting  upon  dogs 
and  using  the  lateral  route  of  approach  to  the  hypoph\'sis  devisetl 
by  Paulesco  and  Gushing  which  avoids  the  pro])al)ility  of  injuring 
it,  have  found  that  polydipsia  and  polyuria  are  produced  with 
certainty  if  even  a  very  slight  injury  to  the  postinfundibular  region 
of  the  hypothalamus  occurs.  The  })olyuria  thus  i)roduced  may  be 
transitory  or  permanent.  The  experimental  diabetes  insipidus 
produced  does  not  depend  upon  a  disturbance  of  a  supposed  nervous 
or  vascular  regulation  of  the  kidney,  as  it  can  be  induced  in  animals 
whose  kidneys  have  been  denervated.  Lesion  of  the  tuber  cinereum 
has  also  produced  persistent  polyuria  with  adiposogenital  dys- 
trophy in  dogs.  Lesion  of  the  base  of  the  brain  outside  of  the 
})ara-infundibular  region  does  not  produce  polyuria,  according  to 
these  authors.  There  is  no  evidence  of  any  hormone  regulating 
the  kidney,  especially  a  pituitary  hormone. 

It  is  evident  from  these  findings  of  C  amus  and  Roussy,  Leschke, 
Houssay  and  Bailey  and  Bremer  that  there  is  very  great  diver- 
gence of  opinion  at  the  present  time  with  regard  to  the  exact 
location  in  the  brain,  injury  to  which  sets  up  polyuria;  general 
opinion  may  be  taken  as  in  accordance  with  the  editorial  view 
expressed  in  the  Journal  of  the  American  Medical  Asi-ociatiotr^*' 
that,  in  the  present  conflicting  state  of  evidence,  it  cannot  be 
accepted  that  a  disorder  of  the  pituitary  body  is  in  all  cases  the 
cause  of  polyuria. 

Polyuria,  seemingly,  is  a  nervous  j^henomenon,  which  may  be 
caused  by  any  irritation  or  lesion  of  the  optopeduncular  region; 
or  of  the  postinfundibular  region  of  the  hyi)othalamus;  and  in 
the  front  rank  of  such  lesions  is  the  ])ressure  produced  by  enlarge- 
ment or  tumor  of  the  hypophysis.  Clinically,  although  polyuria 
is  modified  by  hypophysial  extract  injections,  it  has  never  been 
definitely  proved  that  a  lesion  of  the  hypo]>hysis  itself  is  the  only 
cause  of  diabetes  insipidus. 
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in  support  of  these  views  are  the  cases  reporter!  b\'  Veil,^"  hi 
which  polyuria  and  increase  of  chlorides  in  the  urine  were  caused 
by  piqiire  in  the  floor  of  the  fourth  ventricle;  when  the  puncture 
was  made  in  the  midbrain  there  was  polyuria  with  decreased 
chlorides.  \'eil,  in  fact,  called  attention  to  two  types  of  diabetes 
insipidus,  in  one  of  which  the  chlorine  content  of  the  blood  is 
increased  and  in  the  other  diminished. 

Goldzielier,''*  Berl)lino;er^^  and  Simmonds^°  have  all  referred  to 
the  relation  between  diabetes  insipidus  and  lesions  in  and  about 
the  pituitary,  especially  in  its  posterior  part;  the  view  of  Newmark^^ 
is  that  polyuria  may  or  may  not  follow  neurohypophysial  disease, 
and  that  the  neurohypophysis  is  not  the  only  region,  disease  of 
which  is  followed  by  polyuria  and  polydipsia.  The  medulla 
oblongata  figures  occasionally  in  the  pathology  of  diabetes  insipi- 
dus and  V.  Hoesslin^^  and  Gierke^'^  reported  cases  of  diabetes  insipi- 
dus with  tumor  or  atrophy  of  the  pineal  gland.  In  Gierke's  case 
there  was,  however,  concurrent  disease  of  the  third  ventricle  and 
of  the  neuroh\TDophysis  as  well.  Bailey  and  Bremer,  as  we  have 
seen,  limit  diabetes  insipidus  symptoms  to  injury  of  the  post- 
infundibular  region. 

Despite  the  experimental  demonstrations  of  Leschke,  Houssay, 
Camus  and  Roussy  and  Bailey  and  Bremer,  the  fact  remains  that 
hypophysial  extract  injection  seems  to  be  specific  in  the  treatment 
of  diabetes  insipidus;  and,  moreover,  in  many  clinical  cases  of 
diabetes  insipidus,  an  actual  lesion  of  the  pituitary  body  can  be 
demonstrated.  Gushing^  showed  that  simple  operative  manipu- 
lation of  the  posterior  lobe  led  to  profuse  diuresis  and  that  its 
ablation  caused  transitory  polyuria.  Chiasserini's''^  dog  experi- 
ments showed  that  hyperplastic  lesions  of  pars  intermedia  some- 
times induced  intense  polyuria;  bacilli  introduced  into  the 
sella  turcica  caused  progressive  changes  in  the  anterior  portion 
of  the  gland  accompanied  by  intense  polyuria.  In  Xeuberger's 
case*®  there  was  destruction  of  the  pars  nervosa  by  a  cancerous 
metastasis;  in  Maranon  and  Pinto's  case'"  a  bullet  lodged  in  the 
base  of  the  hypophysial  stalk;  in  Luzzato's  case,^^  hemorrhage  into 
the  stalk;  in  Gatterina's  case,*^  a  probable  compression  of  the 
hypophysis  relieved  by  trepanation  and  disappearance  of  the  symp- 
toms. As  previously  stated,  Growe,  Gushing  and  Homans-^  reported 
that  a  polyuria,  either  transitory  or  prolonged,  frequently  accom- 
l)anies  hypophysectomy.  In  Franke's  case/^  a  bullet  was  lodged 
at  the  base  of  the  pituitary. 

The  exact  etiological  factors  concerned  in  diabetes  insipidus,  if 
it  is  to  be  considered  as  an  independent  syndrome,  must  remain 
unsettled  until  more  definite  knowledge  is  obtained  regarding  the 
precise  location  of  the  brain  centers  governing  the  action  of  the 
kidney,  and  what  conditions  aftect  such  centers. 
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Sypliill.s  IIS  (1)1  FJioIogicdl  Farfor.  Owing  to  the  freqiu'iicy  with 
which  it  iiixadcs  the  hraiii,  sy})hilis  is  generally  admitted  as  an 
important  etiological  factor,  and  cases  have  been  re])orted  by 
Fracassi,''"  Cannnidge,-'-  Dameno,''''  Chiari'^**  among  others.  In 
Fracassi's  case  the  patient  was  passing  15  liters  of  urine  i)er  day, 
and  the  ])olyuria  quickly  subsided  under  specific  treatment. 
Chiari's  case  was  very  similar.  Cammidge  thinks  that  his  case 
was  the  result  of  parasyphilitic  changes  at  the  base  of  the  })rain, 
which  interfered  with  the  passage  of  the  secretion  of  the  hypo- 
l)hysis  into  the  cerebrospinal  fluid.  The  sudden  change  of  pres- 
sure under  lumbar  puncture  broke  down  adhesions  and  opened  a 
passage  again  for  the  secretions.  In  Dameno's  case  there  was 
apparently  a  syphilitic  ])rocess  which  had  induced  diffuse  infiltra- 
tion involving  the  optic  chiasm  and  pituitary  Ijody. 

In  syphilitic  cases  the  type  is  either  that  of  a  gununa  in  the  floor 
of  the  fourth  ventricle,  in  the  ]>ituitary  or  in  the  brain  region  out- 
lined by  Iloussay,  which  has  been  pre\iously  referred  to,  or  else 
the  syphilitic  process  may  set  up  a  basal  meningitis  or  an  endarte- 
ritis with  connective-tissue  proliferation. 

(Jlobus  and  Strauss"^  report  a  case  of  teratoid  cyst  of  the  hypo- 
j)hysis  in  a  girl,  aged  six  years,  who  developed  jjolydipsia  and 
l)olyuria.  The  tumor  was  adherent  to  the  optic  chiasm  and, 
extending  posteriorly,  filled  uj)  the  entire  interpeduncular  space. 
The  tuber  cinereum  and  mammillary  bodies  could  not  be  identified, 
the  third  Acntricle  was  almost  obliterated.  The  hypophysis  was 
small  in  size  and  compressed  while  the  infundiinilar  portion  of  the 
hypophysis  showed  no  change  except  comjjression.  They  are 
inclined  to  think  the  autopsy  findings  in  this  case  supi)ort  the 
experimental  work  of  Bailey  and  Bremer. 

No  Hormone  in  the  Spinal  Fluid.  It  has  been  considered  that 
the  cerebros})inal  fluid  has  some  effect  upon  the  inhibitory  action 
of  pituitary  extract  upon  the  polyuria  of  diabetes  insipidus;  or,  at 
least,  that  the  extract  was  only  effective  after  its  discharge  into 
the  cerebrospinal  fluid.  IMaranon  and  Gutierrez's^^  experimental 
research  upon  this  point  is  rather  convincing.  These  authors 
found  that  by  injecting  healthy  rabbits  with  cerebrospinal  fluid 
from  a  normal  healthy  human  subject  there  was  an  increase  of 
diuresis.  But,  if  instead  of  injecting  spinal  fluid,  extract  of  the 
posterior  or  middle  lobe  of  the  hypophysis  w^as  injected  there  was 
considerable  diminution  in  the  quantity  of  urine  eliminated  in 
twenty-four  hours.  If  instead  of  obtaining  the  injected  cerebro- 
spinal fluid  from  a  normal  man,  it  was  obtained  from  a  patient 
with  diabetes  insipidus  the  effects  on  rabbits  were  the  same  as  in 
the  case  of  fluid  ol>tained  from  a  normal  subject. 

The  intraspinal  injection  of  pituitrin  diluted  with  patient's  own 
spinal  fluid  (?'.  e.,  0.5  cc  of  pituitrin  diluted  in  2  cc  of  spinal  fluid 
of  the  patient  injected  intraspinally),  caused  only  the  same  amount 
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of  reduction  as  a  subcutaneous  injection  of  the  same  cjuantity  of 
pituitrin.     This  was  verified  in  different  experiments. 

The  general  results  showed  that  there  was  no  diffusion  of  an 
oHguric  hormone  in  the  spinal  fluid. 

The  Effects  of  Lumbar  Puncture.  But  the  spinal  fluid  can  act 
upon  the  polyuria  by  its  tension.  In  the  case  reported  by  Herrick,'"'' 
withdrawal  of  only  5  cc.  by  lumbar  puncture  caused  an  almost 
immediate  gradual  reduction  of  the  polyuria  from  more  than  11,000 
cc.  per  day  to  little  over  600  cc.  In  Graham's  traumatic  case," 
lumbar  puncture  likewise  caused  an  immediate  reduction  of  a 
polyuria  exceeding  5|  liters  per  day.  Graham  is  unable  to  explain 
the  increased  amount  and  tension  of  the  cerebrospinal  fluid.  In 
his  case  it  increased  enough  to  cause  pressure  in  the  hypophysial 
region  and  set  up  polyuria.  Three  of  Maranon  and  Gutierrez's 
cases  were  treated  by  lumbar  puncture  with  satisfactory  results. 

Concerning  the  therapeutics  of  diabetes  insipidus,  little  need 
be  said.  The  immediate  effects  of  pituitary  posterior  lobe  extract 
has  already  been  mentioned.  The  eftects  are,  however,  only 
transitory  and  cease  when  the  injections  are  discontinued  or  shortly 
thereafter.  Limibar  pimcture  in  some  cases  has  had  a  salutary 
eft'ect. 

The  only  treatment  outside  of  surgery  that  seems  to  be  of  per- 
manent value  is  restriction  of  the  sodium  chloride  and  nitrogen 
contents  of  the  food.  When  compression  of  the  brain  region  in 
the  vicinity  of  the  hypophysis  is  manifest  or  suggested  by  symp- 
toms, surgical  operation  would,  no  doubt,  give  relief,  but  the 
difficulty  and  the  dangers  of  such  surgery  excludes  its  application 
except  in  very  grave  cases. 

In  syphilitic  cases  antiluetic  treatment  generally  has  had  little 
eft'ect  upon  the  diabetic  syndrome. 

I  am  indebted  to  Dr.  Jos.  A.  Capps  and  his  associates  for 
the  privilege  of  using  their  records  in  the  case  reported. 
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DISFIGURING  SCARS     PREVENTION  AND  TREATMENT, 
By  George  M.  Dorraxce,  ]\I.1)., 

AND 

J.  W.  Bransfield,  M.D. 

SUHGEO.N'S    TO    ST.    .VGNE.S    HOSPITAL,    PHIL.\DELPHIA. 

J\  ])lastic  surgery  of  the  head  or  neck,  it  is  essential  to  obtain  a 
scar  which  is  not  disfiguring.  Our  ol)servations  in  the  French, 
]\iighsh  iind  Anierican   Hospitals  during  the  war  convinced  us  of 
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one  fact,  viz.,  that  simple  approximation  of  the  skin  ed^es  invariably 
led  to  subsequent  broadening  and  dimplino;  of  the  scar.  Every 
plastic  surgeon  in  the  army  lias  had  the  disagreeable  experience 
of  seeing  some  of  his  cases  reoperated  because  of  a  disfiguring  scar. 
Photographs  made  a  month  or  so  after  the  first  operation  showed 
a  scarcely  discernible  scar.  What  occurs  to  cause  this  late  broaden- 
ing of  linear  scars  and  permits  the  disfiguring  umbilications? 

To  understand  this,  it  is  necessary  to  review  our  knowledge  of 
wound  healing.  In  a  clean  aseptic  wound  where  all  the  bleeding 
has  been  carefully  controlled  and  the  tissues  are  properly  sewed 
in  layers,  we  have  inmiediately  the  production  of  a  small  amount 
of  blood  ooze  which  promptly  clots.  A  few  migratory  corpuscles 
pass  out  into  the  clots  and  tissues.  The  fixed  connecti\e  tissue 
cells  and  the  endothelial  cells  of  the  vessels  pass  out  and  promptly 
multiply,  forming  embryonic  tissue;  these  cells  are  known  as  fibro- 
blasts. At  this  stage,  we  have  the  first  splinting  of  the  wound  and 
the  cut  edges  are  held  in  accurate  approximation.  The  fibro- 
blasts destroy  an\  leukocj^tes  present  and  bridge  across  the  tissues. 
From  each  side  of  the  wound,  new  capillaries  are  formed;  these 
pass  through  the  clot,  joining  with  their  fellows  from  the  other  side. 
The  fibroblasts  later  become  spindle  cells  forming  the  interlacing 
fibers.  This  fibrous  tissue  formed  is  very  contractile  in  t}pe  and 
soon  obliterates  the  newly  formed  bloodvessels.  If  considerable 
oozing  occurs,  we  may  get  the  formation  of  the  so-called  coagulate 
lymph  clot  made  up  of  blood  clots,  plasma  clots,  and  leukocytes; 
the  same  healing  process  occurs  later  but  the  amount  of  fibrous 
tissue  is  materially  increased  and  the  extent  of  the  scar  is  in  pro- 
portion. 

After  healing  has  taken  ])lace  in  a  wound  approximated  by  a 
simple  suture  under  tension,  several  factors  enter  into  the  alteration 
of  the  scar.  In  proportion  to  their  activity,  we  may  classify  them 
in  the  following  order:  (1)  Muscular  pull;  (2)  contractility  of  the 
newly  formed  fibrous  tissue;  and  (3)  low  grade  infection.  We  are 
assuming  that  proper  approximation  has  been  made.  If  the  skin 
edges  are  not  promptly  brought  together,  this  will  be  a  fourth  factor 
in  the  disfiguring  process. 

In  all  wounds  about  the  face  or  neck,  the  muscular  pull  is  a 
potent  factor  to  be  constantly  reckoned  with.  The  incision  as 
far  as  possible  must  be  in  the  line  of  the  muscle  fibers.  The  fact 
that  we  have  muscles  inserting  in  the  superficial  fascia  and  exen 
the  skin  itself  must  be  considered.  In  making  our  closure,  a 
margin  of  safety  is  allowed  for  this  fact. 

All  newly  formed  scar  tissue  regardless  of  its  location,  contracts 
and  in  its  early  pliable  condition  is  influenced  by  the  muscle  pull. 

Low  grade  infection  is  a  fairly  rare  process,  thanks  to  our  modern 
asepsis  and  Nature's  bountiful  blood  sup])ly  in  these  areas.  When 
it  does  occur,  we  cannot  hope  for  a  j^erfect  scar. 
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Experience  has  shown  us  that  the  best  method  of  preventing 
noticeable  scar  formation  is  to  overcorrect  as  it  were,  at  the  pri- 
mary operation.  It  is  not  sufficient  to  simply  evert  the  skin  edges; 
it  is  necessary  to  haA^e  accurate  approximation  of  the  superficial 
fascia  and  to  bring  fat  to  fat  with  the  obliteration  of  all  dead  spaces. 
The  use  of  the  mattress  suture  with  a  skin  coaptation  button  has 
been  most  satisfactory  in  our  hands,  as  it  permits  us  to  obtain  the 
conditions  essential  to  proper  scar  formation. 


u 


'^  t^      ''  ;        7X_r^^     ^^^^r 


Fig.  1 


Repair  of  Old  Scars.  When  is  the  opportune  time  to  resect 
an  old  scar?  As  long  as  the  scar  tissue  is  bright  red,  we  know  that 
the  fibrous  tissue  has  not  finished  its  contraction,  because  when 
full  contractility  has  occurred,  the  scar  will  be  pale  due  to  the 
obliteration  of  the  capillaries.     No  scar  should  be  repaired  until 


Fig.  2 


this  pallor  exists.  The  surrounding  tissues  are  then  pliable  and  the 
scar  may  be  excised.  (Figs.  1  and  2.)  The  edges  are  under- 
mined as  shown  in  Fig.  3  and  the  edges  are  approximated  by  the 
mattress  sutures  with  the  use  of  the  buttons.  (Figs.  4,  5,  G,  7  and  8.) 
A  failure  to  use  this  everted  skin-edge  method  where  large  flaps 
are  used  to  repair  defects  will  result  in  disfiguring  scars.     In  flap 
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cases,  it  is  necessary  to  evert  the  skin  edges  to  a  greater  extent  than 
in  normal  wounds  as  we  have  the  shrinking  of  the  flap  itself  to 
contend  with. 


Fig.  3 


y)\W 


Fig.  4 
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Fig. 
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Fig.  6 


Fig.  7 
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Fig.  S 


Conclusions.      1.   I'A'crsion  of  the  cdn'cs  ])lace.s  subcutaneous  tissue 
to  suhcutaiieous  tissue  and  as  a  result,  less  fibrous  tissue  is  formed. 
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2.  The   ovciTorrected   tissue  jiftcr  a    C()in])arativel\'   short   time 
will  become  flat  and  the  scar  will  be  sc-arcely  (lisceniible. 

3.  Muscular  ])ull  and  the  contractility  of  fibrous  tissue  are  the 
most  important  factors  in  the  production  of  depressed  scars. 

4.  The  use  of  a  coaptation   button  with  a  mattress    suture  is 
necessary  to  obtain  proper  eversion. 

5.  The  use  of  the  button  will  obliterate  all  dead  space  and  ])re- 
vent  blood  clots'  forming. 


TRICHINIASIS,  ENDEMIC  AND  SPORADIC,  WITH  A  REVIEW  OF 

THE  PRESENT  STATUS  OF  THE  TREATMENT  OF 

THE  DISEASE. 

By  ]\I.  E.  ALEX.\]srDER,  M.D., 

ATTE2SrDING    PHYSICIAN,    WATERBURY    HOSPITAL,    WATERBURY,    COXX. 

Although  the  diagnosis  of  trichiniasis  can  be  made  with  absolute 
accuracy  because  of  the  distinctive  laboratory  fincHngs,  the  milder 
cases  of  this  disease  frequently  still  remain  undiagnosed.  It  is 
only  after  an  eosinophilia  is  discovered  that  suspicion  of  a  para- 
sitic disease  is  oftentimes  aroused.  Only  then  are  further  studies 
undertaken  which  lead  to  an  accurate  diagnosis.  It  is  the  con- 
viction of  the  writer  th-at  trichiniasis  is  far  more  common  than  is 
generally  supposed  and  that  a  great  many  cases  escape  recognition. 

The  following  case  reports  are  submitted  with  the  aim  of  draw- 
ing attention  to  the  entire  absence  of  clinical  symptoms  in  some 
cases  infected  with  trichiniasis,  indicating  the  great  ease  with 
which  instances  of  the  milder  t^-pes  of  this  disease  may  remain 
undiagnosed. 

The  material  is  based  upon  observations  made  on  an  outlireak 
of  the  disease  affecting  35  individuals  and  on  9  sporadic  cases. 
In  the  endemic  just  referred  to  I  had  an  unusual  opportunity  to 
not  only  make  ])lood  examinations  on  all  the  individuals  known 
to  have  partaken  of  the  pork,  but  to  examine  sections  of  muscles 
from  a  good  numIxT  of  individuals,  including  some  that  presented 
no  clinical  symptoms  whatever. 

Description  of  the  Endemic.  On  January  15,  1920,  a  patient  was 
admitted  to  the  Waterbury  Hospital  Avith  the  possible  diagnosis  t)f 
typhoid  fever.  The  patient  was  a  married  woman,  aged  thirty-one 
years,  born  in  Italy,  and  six  years  in  this  country.  The  past 
history  was  entirely  negative. 

About  two  and  one-half  weeks  prior  to  admission  the  patient 
commenced  to  suffer  from  indefinite  abdominal  pain,  malaise  and 
slight  fever.  The  symptoms  were  apparently  not  very  intense, 
since  the  patient  was  able  to  be  up  and  about  for  a  whole  week. 
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At  the  end  of  that  time  the  patient  noticed  tliat  her  ej^es  were 
quite  swollen,  and  she  also  complained  of  sh'ght  soreness  in  various 
parts  of  the  body,  but  particuhirlx'  in  the  back.  She  also  com- 
plained of  considerable  abdominal  pain.  A  ])hysician  was  con- 
sulted who  prescribed  for  her  and  also  examined  her  urine,  but 
found  neither  albumin  nor  casts.  The  j^atient's  temperature  at  the 
time  of  the  doctor's  first  visit  was  102°  F. ;  pulse,  112;  respirations, 
20.  Tlie  physican  saw  the  patient  twice  subsequently.  The 
edema  of  the  eyelids  had  subsided  consideral^ly,  but  the  muscular 
tenderness  had  increased.  The  temperature  on  one  visit  was  102.6°. 
On  another  visit  it  was  101.8°. 

Upon  physical  examination  at  the  hospital  the  patient  was  found 
to  be  a  well-nourished  and  well-developed  woman  of  middle  age. 
There  was  evidence  of  slight  edema  of  the  face,  particularly  under 
the  eyelids.  The  tongue  was  coatetl.  The  lungs  were  negati\'e. 
The  heart  showed  evidence  of  a  slight  degree  of  dilatation.  Apex- 
beat  was  in  the  fifth  interspace  four  inches  from  the  median  line. 
On  auscultation  a  soft,  })lowing  murmur  was  heard  at  the  apex,  l^ut 
not  transmitted  to  the  axilla.  The  spleen  was  enlarged  and  was 
palpable  two  fingers'  breadth  below  the  costal  margin.  The  uterus 
was  palpable  midway  between  the  symphysis  pubis  and  the 
uml^ilicus  (the  patient  was  about  four  months  pregnant).  There 
was  a  generalized  body  tenderness,  particularly  marked  in  the 
extremities.  Because  of  the  edema  of  the  face  and  the  muscular 
tenderness  of  the  enlargement  of  the  spleen  a  tentative  diagnosis 
of  trichiniasis  was  made.  A  history  of  eating  pork  was  obtained, 
which  still  further  increased  the  suspicion.  A  blood  count  was 
made  immediately,  with  the  following  result:  Leukocytes,  12,500; 
polynuclears,  60  per  cent;  lymphocytes,  3  per  cent;  mononuclears 
and  transitionals,  5  per  cent;  eosinophils,  '^2  per  cent.  Next  day 
a  piece  of  muscle  was  excised  from  the  gastrocnemius  and  trichiufe 
were  found,  which  finding  completed  the  diagnosis. 

Upon  further  investigation  it  was  foimd  that  the  pork  ingested 
by  the  patient  was  from  an  animal  that  was  killed  on  their  own 
j)remises.  Some  samples  of  the  remaining  ])()rk  were  i)rocured  and 
trichiiue  were  demonstrated  in  abundance  in  various  ])arts  of  the 
animal,  ])articularly  the  muscles  of  the  shoulder. 

Further  investigations  of  the  case  revealed  the  following:  The 
animal  was  bought  in  August,  1!)U),  kei)t  for  fattening  and  was 
killed  on  December  19,  in  early  pre])aredness  for  a  Christmas 
dinner,  "^rwo  days  after  the  animal  was  killed  a  party  of  'AO  partook 
of  the  ])()rk.  According  to  the  hostess  the  meat  was  roasted  for 
about  thirty  minutes. 

All  except  3  of  the  jjeople  that  ])artook  of  the  ])ork  that  day 
have  eaten  of  the  same  many  times  since,  some  of  them  daily. 
All  the  ;5  that  had  eaten  of  the  pork  but  once  de\eloped  trichiniasis. 
All  together,  40  individuals  had  })artaken    of  the  pork  and  5  of 
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these  evidently  escaped  infection;  35  showed  exideiice  of  greater 
or  lesser  infections  as  demonstrated  by  high  eosino])hil  connts;  o 
patients  were  severely  ill  and  1  of  these  succumbed  to  the  disease. 


TABLE  I.   TOTAL  AND  DIFFERENTLVL  WHITE  BLOOD  COUNTS  OF 
THE  PATIENTS  THAT  HAD  PARTAKEN  OF  THE  PORK. 


No. 

Xaiuo. 

Aiio. 

Sex. 

3 

3 

a; 
>i 

o 
a. 

d 

a 
0 
c 

0 

3 

*3 

1 

P..  ('. 

31 

F. 

15,200 

30 

35 

4 

1 

30 

12 

L.  ('. 

38 

F. 

12,800 

40 

30 

5 

4 

20 

" 

1 

3 

Vil. 

7 

F. 

14,600 

28 

58 

•_) 

4 

8 

4 

Fil. 

1 

M. 

13,400 

24 

55 

13 

2 

0 

5 

D.  (". 

23 

M. 

5,800 

64 

30 

5 

1 

G 

M.C. 

36 

F. 

11,500 

64 

3 

4 

1 

28 

7 

Ami.. 

36 

M. 

7,600 

62 

33 

3 

2 

8 

Mamie 

35 

F. 

11,300 

68 

20 

5 

1 

0 

9 

A.  L. 

24 

M. 

6,100 

78 

20 

2 

10 

M.M. 

34 

F. 

10,800 

65 

20 

5 

1 

9 

11 

L.  M. 

42 

M. 

9,500 

47 

33 

4 

3 

12 

1 

12 

J.M. 

34 

M. 

13,100 

39 

12 

8 

4 

37 

13 

A.  V. 

8 

F. 

11,100 

46 

20 

8 

2 

22 

2 

14 

M.  V. 

42 

F. 

9,400 

64 

20 

2 

0 

11 

1 

15 

Mike 

5 

M. 

13,200 

28 

23 

4 

1 

42 

2 

l(j 

Dan 

7 

M. 

10,800 

50 

34 

2 

1 

11 

2 

17 

John 

38 

M. 

12,500 

54 

30 

3 

•) 

10 

I 

IS 

T.  W. 

59 

M. 

15,100 

43 

29 

5 

3 

18 

2 

19 

L.  V. 

11 

M. 

16,200 

35 

38 

4 

3 

16 

3 

1 

1>() 

H. 

•)•) 

M. 

7.900 

62 

20 

2 

3 

11 

2 

21 

F.  M. 

17 

M. 

9,500 

54 

30 

4 

2 

9 

1 

22 

T.  M. 

25 

F. 

11,800 

43 

07 

6 

6 

15 

3 

23 

Jim 

15 

M. 

14,100 

3s 

31 

•5 

ij 

19 

1 

24 

R.  V. 

7 

V. 

12.300 

40 

36 

10 

.J 

7 

2 

25 

G.  M. 

10 

M. 

16,200 

50 

31 

3 

5 

10 

1 

2(i 

D.  V. 

6 

M. 

12,200 

42 

26 

6 

3 

:? 

3 

27 

E.  S. 

17 

M. 

16,200 

37 

23 

4 

5 

2 

28 

('.  S. 

9 

F. 

12,300 

41 

34 

6 

3 

14 

2 

29 

R.S. 

19 

M. 

12,000 

50 

21 

4 

5 

18 

2 

30 

M.  S. 

30 

F. 

7,600 

49 

24 

5 

4 

17 

1 

31 

Eddie 

4 

M. 

10,700 

31 

26 

7 

(1 

27 

3 

32 

A.  M. 

6 

M. 

8,100 

46 

48 

3 

2 

1 

33 

Joe  M. 

11 

M. 

ti,400 

53 

30 

4 

•) 

10 

1 

34 

M.M. 

S 

M. 

11,600 

40 

32 

0 

4 

19 

3 

35 

F.  M. 

35 

F. 

14,100 

52 

28 

1 

6 

10 

3 

3fi 

Minn 

1-2 

F. 

12,600 

16 

54 

3 

■> 

21 

4 

37 

Marie 

4 

F. 

9,100 

38 

44 

3 

3 

9 

2 

1 

38 

Lor. 

7 

M. 

12,400 

38 

48 

2 

2 

8 

2 

39 

K.  ^L 

24 

M. 

14.600 

48 

33 

(i 

11 

2 

40 

H.  M. 

40 

M. 

15,300 

25 

55 

1 

3 

16 

The  blood  counts  of  these  cases,  along  with  the  data  of  age,  sex 
and  so  forth,  are  to  be  found  in  the  accompanying  tables  (Table  I). 
Thirty-five  of  the  cases  had  an  eosinophilia  abo^'e  5  per  cent.     The 
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exact  figures  varied  between  0  per  cent  and  42  per  cent.  Bits  of 
muscles  were  excised  from  2  of  the  patients  with  normal  eosinophil 
counts  and  no  trichina^  were  found  in  either  case.  In  the  patients 
with  the  higher  eosinophil  values,  the  trichiiue  were  found  in  the 
nniscles  of  7  out  of  8  cases  examined.  The  tricei)s  was  used  in 
every  case. 

TABLE  IL— WHITE   AND    DIFFERENTL\L    BLOOD    COINT    IN   THE    FOUR- 
TEEN   CASES    OF   TRICHINIASIS   ANALYZED    IN   THIS  PAPER. 


Polymor- 

Moiiomi- 

Leukocytes. 

phonu- 
clears. 

Lympho- 
cytes. 

clears  and 
transition- 

Eosino- 
phils. 

Basophils. 

als. 

1:5, 000 

39 

12 

12 

37 

0 

17.  GOO 

.52 

13 

0 

29 

1 

1 0.200 

30 

3.5 

.5 

30 

0 

12,800 

40 

30 

9 

20 

1 

32,400 

40 

29 

5 

26 

0 

2S,200 

41 

10 

7 

41 

1 

.31,100 

19 

20 

6 

.55 

0 

26,400 

20 

14 

■i 

60 

■) 

2S,200 

30 

19 

7 

43 

1 

30,600 

23 

20 

6 

51 

0 

19,800 

28 

20 

11 

40 

1 

12.400 

41 

18 

5 

36 

0 

10.100 

40 

27 

12 

20 

1 

10,600 

53 

23 

9 

14 

1 

1  .1.  ^L 

2  A. 

3  B.  C. 

4  L.  C. 

5  •      ().  D. 

6  F.  H. 

7  R.  C. 

8  O.  F. 

9  G.  F. 

10  I.  K. 

11  S.  K. 

12  O.  X. 

13  F.  L. 

14  R.  G. 


All  the  cases  that  were  not  treated  in  the  hospital,  with  the 
exception  of  5  or  0,  could  not  recall  any  untoward  sym})toms  and 
had  absolutely  no  complaints  to  make  during  the  four  weeks  prior 
to  this  investigation.  Of  the  5  that  had  some  complaints  to  make 
4  had  a  recollection  of  a  gastrointestinal  disturbance  of  a  \ery 
slight  degree  and  for  which  none  sought  medical  advice  because  it 
simulated  attacks  of  indigestion  that  they  had  had  before.  Two  of 
the  patients  complained  of  very  slight  muscular  pains,  which  they 
attributed  to  a  slight  cold.  None  of  them  were  sick  enough  to  be 
confined  to  befl. 

Analysis  of  Symptoms.  For  this  i)urpose  the  clinical  records 
and  })r()gress  notes  of  14  cases  are  used.  Four  of  these  belong  to 
the  endemic  mentioned  above.  Of  the  9  others  there  were  2 
instances  each  of  2  members  of  a  household  being  affected,  and 
")  cases  where  no  other  affected  individuals  could  be  traced  or 
suspected. 

hiculxtfioii  Period  and  On.scf.  In  oidy  2  cases  of  this  series  could 
the  incubation  period  be  determined  with  accuracy.  Both  these 
individuals  ate  of  the  slaughtered  animal  on  the  first  day  and  did 
not  })artakc  of  the  pork  since.  In  both  cases  the  first  symptoms 
appeared  on  the  seventh  day  after  the  ing(\stion  of  the  meat.     With- 
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out  any  dietetic  iiKliscretion  to  account  for  it  they  began  to  snllVr 
with  (Harrhea.  Tliey  also  had  e])ifi;astric  distress  and  nausea,  ])ut 
vlid  not  vomit.  Edema  of  tlie  lids  and  face  were  noticed  by  ])oth 
of  these  patients  on  the  nintli  day  after  ingestion  of  the  i)()rk. 

The  disease  was  ushered  in  by  chilliness  in  4  cases;  })y  muscular 
pains  in  (i;  by  nosebleed  in  2  and  by  edema  of  the  face  in  4  cases. 

Symptoms  and  Sir/ti.s.  Fever:  The  patient's  temperature  \aried 
from  101°  F.  to  10,")°  F.  A  marked  diurnal  variation  was  quite 
common  in  the  majority  of  cases.  In  2  cases  there  was  in\ersion 
of  the  usual  e\'ening  rise,  the  highest  temperature  ha\"ing  occurred 
about  9  or  10  a.m.  and  the  lowest  in  the  evening.  This  condition 
jjersisted  throughout  the  febrile  period.  In  tliis  series  of  cases 
the  febrile  period  lasted  from  ten  days  to  three  weeks.  A  temper- 
ature of  106°  F,  was  encountered  but  once  and  only  lasted  three 
hours. 

Gastrointestinal:  Dryness  of  the  mouth  and  thirst  were  com- 
plained of  l)y  11  of  the  patients.  Three  of  the  patients  had  a 
protracted  diarrhea  with  traces  of  blood  and  mucus  in  the  stools. 
Eight  patients  were  markedly  constipated,  while  in  the  remaining 
3  the  intestinal  condition  remained  apparently  normal  throughout 
the  disease.  They  all  complained  of  some  abdominal  pain,  especially 
during  the  second  week  of  the  disease. 

Respiratory:  Signs  and  symptoms  of  a  mild  bronchitis  were 
present  in  10  of  the  cases.  Three  of  the  patients  complained  of 
tightness  of  the  chest,  particularly  in  the  presternal  region.  One 
case  (which  terminated  fatally)  had  complete  consolidation  of  the 
lower  right  lobe. 

^Muscular:  Twelve  of  the  cases  here  analyzed  had  distinct 
muscular  pain  and  tenderness.  In  7  cases  it  was  most  marked  in 
the  calves  of  the  legs  and  in  the  thighs.  In  3  cases  it  was  distrib- 
uted to  almost  the  entire  voluntary  musculature;  mastication 
was  difficult;  closing  of  the  eyes  was  accompanied  by  a  great  deal 
of  distress.  In  2  cases  the  muscular  pains  were  slight  and  incon- 
spicuous. 

Cutaneous:  Edema  of  the  face  was  present  to  a  greater  or  lesser 
exteilt  in  12  cases  of  the  present  series.  In  3  of  the  cases  it  was 
very  extensive;  the  face  was  swollen  to  unrecognizal)le  proportions 
and  the  eyes  were  so  swollen  that  the  lids  could  hardly  be  separated. 
Subconjunctival  hemorrhages  were  encountered  in  4  cases,  in  1 
of  which  it  was  very  extensive.  Erythema  was  present  in  3  cases. 
The  same  patients  also  showed  dermographia  and  evidence  of 
urticaria.  Sweating  was  pronounced  in  5  cases.  It  was  most 
profuse  during  the  second  and  third  weeks  of  the  disease.  Pruritus 
and  formication  were  distressing  features  in  2  instances. 

Pulse:  The  pulse-rate  showed  no  special  changes  from  other 
febrile  affections  except  in  the  striking  persistence  of  arrhythmias  in 
3  instances.     In  1  of  these  cases  a  pulsus  bigeminus  and  trigeminus 
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made  its  apjK'arance  on  tlic  tliinl  day  after  admission  to  the  hospital 
and  persisted  for  six  days.  One  ])atient  exhibited  three  attacks 
of  paroxysmal  tachycardia  in  tlie  course  of  two  days.  On  one 
occasion  the  pulse  was  210  per  minute. 

Heart:  In  the  majority  of  cases  here  analyzed  the  heart  showed 
no  particular  points  of  interest.  In  1  of  the  cases  the  apex-beat 
was  in  the  fifth  interspace,  10  cm.  from  the  median  line.  A  soft 
murmur  was  heard  at  the  apex  and  was  not  transmitted  to  the 
axilla.  A  systolic  murmur,  soft  in  character,  was  also  heard  at 
the  pulmonic  area.  There  was  no  history  of  rheumatism.  This 
was  the  same  patient  that  had  the  attacks  of  paroxysmal  tach.y- 
cardia  described  above.  At  the  time  of  the  patient's  discharge 
from  the  hospital  the  murmur  at  the  apex  could  no  lonjjer  be  heard, 
although  the  one  at  the  base  was  still  audible.  The  blood-pressure 
was  not  materially  affected  in  any  of  the  cases. 

The  spleen  was  definitely  palpable  in  4  cases.  In  2  of  the  cases 
it  was  about  3.5  cm.  below  the  costal  margin. 

Two  of  the  patients  in  this  series  were  pregnant  women,  1  four 
months,  the  other  tw^o  months.    Neither  one  had  miscarried. 

Laboratory  Findinrjs.  Urine:  In  5  of  the  cases  the  urine  was 
entirely  devoid  of  pathologic  elements.  In  9  cases  albumin  was 
present;  in  2  of  these  it  presented  a  heavy  cloud  with  the  heat 
and  acetic  acid  test.  Casts  w'ere  found  in  4  cases,  in  2  of  w^hich 
both  hyaline  and  granular  casts  were  present  in  great  numbers. 
In  2  case's  traces  of  sugar  were  found.  In  both  cases  it  was 
apparently  during  the  third  week  of  the  disease.  The  blood 
sugar  was  normal  in  both  of  these  cases.  The  diazo  reaction  was 
done  in  6  of  the  cases  and  was  found  positive  in  one  instance.  In 
this  case  there  w^as  evidence  of  profound  toxemia. 

Blood :  The  hemoglobin  and  erythrocytes  were  not  appreciably 
affected  in  the  milder  cases  but  in  the  severe  cases  a  marked  second- 
ary anemia  w^as  present.  It  became  especially  manifest  toward 
the  end  of  the  third  or  during  the  fourth  week  of  the  disease.  No 
nucleated  retls  were  observed  in  any  of  these  cases. 

TABLE    III.— RELATION    OF   THE    EOSINOPHIL   COUNT    AND   THE 
EASE  OF  FINDING  THE  TRICHINA  IN  THE  MUSCLES. 

Eosinopliils, 
No.  Trifhiiue  in  muscles.  per  cent. 

1  Abundant 42 

2  Abundant 34 

.3  Very  few 27 

4  Moderate 14 

5  Numerous 11 

6  Moderate 19 

7  Very  few 30 

8  Abundant 7 

9  Only  two  parasites  seen 28 

10  Very  few 16 

11  Moderate 29 

12  Abundant 6 
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The  leukocyte  count  varied  between  lO.OOO  to  32,400.  The 
accompanying  tables  indicate  the  details  of  the  blood  counts  as 
well  as  the  total  and  relative  eosinophil  counts.  There  was  no 
relationship  between  the  extent  of  the  eosinophilia  and  the  relative 
nuniljer  of  embryos  found  in  the  muscle  specimens  (Table  III). 
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Fig.  1. — Relation  of  total  white  cell  count  to  percentage  of  eosinophiles  in  one  of 
the  cases  of  trichiniasis. 

Observations  were  made  in  9  of  the  cases  as  to  the  persistence 
of  the  eosinophilia.  (Fig,  1).  In  all  but  1  it  was  still  above  2  per 
cent  at  the  end  of  three  months.  It  reached  a  normal  level  in  all 
the  cases  at  the  end  of  six  months  (Table  IV). 


TABLE    IV.— DURATION   OF   EOSINOPHILIA    IN   NINE    OF  THE 
PATIENTS   INVESTIGATED. 


First 

Second 

Third 

Fourth 

Fifth 

Sixth 

Name. 

month, 

month, 

month, 

month, 

month, 

month, 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

J.  M.        .      .            27 

24 

18 

7 

1 

1 

B.  C. 

34 

29 

20 

14 

7 

0 

M.  C. 

20 

18 

2 

E.  S.  . 

29 

20 

1 

M.  M. 

32 

26 

3 

2 

2 

2 

D.  v. 

19 

12 

5 

1 

1 

A.  M. 

40 

22 

7 

3 

1 

1 

Lor.    . 

18 

14 

4 

2 

2 

W.  T. 

56 

9 

7 

1 

2 

1 

Finding  of  the  Trichinae :  The  parasites  were  found  in  the  muscles 
in  every  one  of  these  14  cases.  In  2  cases,  where  excision  of  a 
piece  of  the  triceps  in  the  second  week  of  the  disease  showed  no 
parasites,  positive  results  were  obtained  six  weeks  later.  In  several 
of  the  cases  the  embryos  were  found  with  no  surrounding  capsule. 
In  other  specimens,  removed  in  the  fifth  week  of  the  disease,  a 
fibrous  capsule  was  plainly  evident.    The  connective  tissue  between 
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the  muscle  fibers  was  proliferated  and  the  infected  muscle  fibers 
showed  evident.'e  of  granular  degeneration. 

Trichinaj  were  found  in  the  blood  stream  in  2  of  S  patients  in 
which  this  search  was  mafle.  In  both  cases  it  was  in  the  second 
week  of  the  affection. 

The  stools  of  all  the  cases  were  carefully  examined  for  trichiuiTe 
but  the  parasites  were  not  found  in  any. 

Mortality:  One  of  the  14  cases  here  analyzed  terminated  fatally 
(7  per  cent).  It  was  apparently  due  to  the  complicating  lobar 
pneinnonia.  It  occurred  in  the  third  week  of  the  illness.  Hegret- 
fully,  the  pneumonia  was  fully  (le\'eloped  before  first  seen  and 
the  influence  of  the  secondary  infection  upon  the  eosinophil  count 
could  not  be  observed,  since  the  patient  died  the  next  day.  The 
diagnosis  of  trichiniasis,  however,  was  ascertained  by  the  history 
of  the  case  and  was  substantiated  by  finding  free  trichinous  embryos 
in  muscle  specimens. 

Summary  of  the  Present  Status  of  the  Treatment  of  Trichiniasis. 
Prophylactic.  This  is  still,  and  ever  must  be,  the  most  important 
treatment  of  this  disease.  It  may  be  considered  under  the  follow- 
ing headings: 

1.  Inspection  of  meat. 

2.  Prevention  of  infection  in  hogs. 

3.  Proper  cooking  of  pork. 

The  systematic  microscopic  examination  of  pork  for  trichinae 
has  been  tried  extensively  in  this  country  and  in  Germany,  but  it 
was  given  up  as  unpractical  and  uncertain.  It  was  pointed  out 
by  Stiles  and  others  that  not  only  is  the  expense  enormous  and 
almost  prohibiti\'e,  but  that  it  did  not  seem  to  afford  protection. 
During  the  years  1SS1-1S08,  when  Germany  had  a  very  rigid 
method  of  microscopic  examination  of  pork,  there  still  occurred 
2042  cases  of  trichiniasis  with  112  deaths  from  meat  that  had 
been  examined  and  released  for  trade  as  free  from  trichina?.  It 
illustrates  how  readil,\'  encysted  trichina?  may  escape  detection. 

Ransom/  of  the  Bureau  of  Animal  Industry  and  of  the  Depart- 
ment of  Agriculture,  has  carried  out  an  extensive  investigation  on 
the  effect  of  heat  and  refrigeration  of  trichinee  in  meat,  and  has 
also  investigated  the  efficacy  of  smoking,  salting  and  other  methods 
of  preservation  of  meat. 

The  investigations  of  the  various  curing  processes  of  meat  have 
apparently  not  been  completed.  Inasmuch  as  smoking  and  salt- 
ing would  kill  the  trichina'  in  the  superficial  layers  only,  it  could 
not  be  depended  upon  to  penetrate  the  deeper  layers  of  the  ham. 

Ransom  demonstrated  that  if  a  barrel  of  meat  at  0°  C.  (32°  F.) 
be  put  in  a  refrigerator  at  — 15°  C.  (5°  F.),  it  takes  about  seven 
days  before  the  center  of  the  barrel  is  at  the  same  temperature 
as  that  of  the  refrigerator. 
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A  temperature  of  — 15°  C.  (5°  F.)  or  below  will  destroy  the 
triehiiue  if  exposed  to  it  for  about  two  weeks. 

In  view  of  these  investigations  the  federal  nu^at  inspection 
autliorities  have  adopted  requirements  that  all  ])ork  that  is  to  be 
used  in  the  pre})aration  of  food  products  and  consumed  raw  iiuist 
be  kept  exposed  to  a  temperature  of  — 15°  C.  (5°)  for  at  least 
twenty  days  or  else  it  must  be  heated  to  about  60°  C.  (140°  F.). 

In  connection  with  the  heating  of  pork,  Ransom  has  also  pointed 
out  the  length  of  time  it  takes  for  heat  to  penetrate  large  portions 
of  meat.  In  cooking  a  15-pound  ham  in  water  at  1S0°  F.,  it  required 
two  and  a  half  hours  to  raise  the  temperature  of  the  center  of  the 
ham  from  7S°  to  137°  F.,  and  it  required  three  and  a  half  hours 
to  raise  the  temperature  of  the  center  of  the  ham  from  46°  F.  to 
137  °F. 

The  extermination  of  rats  and  mice  near  slaughter  houses  and 
hog-pens  must  be  insisted  upon.  Examination  of  rats  from 
slaughter  houses  has  shown  that  at  least  50  per  cent  of  them  are 
infected  with  trichinae.  Billings  found  all  the  rats  from  a  slaughter 
house  in  Boston  trichinous.  Whether  the  rat  or  the  hog  is  the 
normal  host  for  the  trichina  has  not  been  established.  Staubeli 
believes  that  the  hog  is  the  normal  host  for  the  trichina.  There  is, 
however,  no  doubt  but  that  infected  rats  help  in  continuing  the 
infection  among  hogs.  For  the  same  reason  hogs  should  not  be 
fed  on  slaughter  house  waste  or  pork  scraps  and  dead  hogs.  Rats 
and  mice  should  be  so  disposed  of  that  hogs  could  not  come  in  con- 
tact with  them. 

The  proper  cooking  of  pork  is  the  most  certain  and  safest  of 
all  precautionary  measures.  One  must  remember,  however,  the 
length  of  time  it  takes  for  heat  to  penetrate  to  the  center  of  a  piece 
of  meat.  Ransom 's  observations  on  this  point  have  been  mentioned 
above.  An  ordinary  sausage  requires  ten  minutes'  cooking  in 
water  at  71.1°  C.  (160 °F.)  to  raise  the  temperature  of  the 
center  of  the  sausage  from  25.6°  C.  to  58.3°  C.  (78°  F.  to  137°  F.) 
It  is  very  evident,  therefore,  that  pork  is  frequently  insufficiently 
cooked,  and  especialh'  when  large  hams  are  used  one  must  be  very 
careful  that  it  should  be  heated  sufficiently  long  for  the  center  of 
the  meat  to  be  likewise  affected. 

All  persons  must  be  educated  to  the  danger  of  eating  raw  or 
insufficiently  cooked  pork. 

It  has  been  pointed  out  that  in  the  United  States  most  of  the 
local  outbreaks  of  the  disease  can  be  traced  to  a  small  slaughter 
house  or  to  a  slaughtering  of  one  or  more  hogs  by  a  family  for  its 
own  consumption  or  by  a  butcher  for  his  own  trade.  Under  such 
conditions  the  family  or  the  buyers  who  partake  of  the  meat  get 
a  large  dose  of  trichinous  material,  while  in  the  large  slaughter 
houses  the  infected  meat  is  very  likely  to  be  mixed  with  a  great 
deal  of  meat  from  other  hogs  and  the  person  partaking  of  the  pork 
is  not  so  apt  to  ingest  a  large  quantity  of  trichinous  material. 
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Mrdicinal  Treatment.  This  is  still  unsatisfactory  and  is  entirely 
syin])t()matic.  The  serum  of  animals  convalescent  from  trichini- 
asis  has  been  used  with  indifferent  results.  Salzer  reported  pro- 
phylactic and  curative  efi'ects  from  such  a  serum,  but  Schwartz 's 
investigations  did  not  corroborate  these  findings.  In  2  cases  of 
the  series  reported  in  this  paper  I  employed  a  serum  from  two 
indi^"i(luals  in  which  there  was  no  doubt  but  what  both  had  ^ec•o^•ered 
from  a  mild  type  of  the  infection.  I  administered  four  injections 
in  each  case,  each  of  10  cc  intramuscularly,  at  twenty-four  hour 
intervals.  There  was  no  appreciable  effect  either  on  the  tem- 
perature, the  eosinophil  count  or  on  the  duration  of  the  disease. 

If  the  patient  is  seen  soon  after  eating  the  suspected  meat  it 
may  be  possible  to  abort  the  disease  by  gastric  la^'age,  by  adminis- 
tration of  a  cathartic  and  by  giving  fairly  large  doses  of  thymol. 
Two  grains  may  be  given  four  or  five  times  in  the  course  of  the 
first  twenty-four  hours  and  followed  by  a  cathartic. 

Thymol  has  also  been  employed  by  intramuscular  or  subcutaneous 
injection.  Booth  reports  good  results  from  its  employment  in 
1  case.  He  dissolved  the  thymol  in  sterile  olive  oil  (0.65  gm. 
(1  gr.)  of  thymol  in  1  cc  of  oil)  and  injected  2  to  3  cc  subcutaneously 
or  intramuscularly  every  day  for  seven  days. 

Glycerin,  on  account  of  its  hygroscopic  qualities,  was  recom- 
mended by  Fielder,  a  tablespoonful  every  hour  with  laxatives. 
G.  ^lerkel,  of  Nuremberg,  has  obtained  good  results  with  it. 

Arsphenamin  and  other  arsenicals  have  also  been  employed,  but 
without  any  effect.  I  administered  both  old  and  new  arsphenamin 
to  3  cases  of  trichiniasis,  but  observed  no  beneficial  effects  whatever. 

No  immunity  is  conferred  by  one  attack  of  trichiniasis  and  no 
immune  substances  can  be  demonstrated  in  the  serum  of  experi- 
mentally infected  animals  (Schwartz). 

Summary.  1.  A  small  outbreak  of  trichiniasis  is  reported  affect- 
ing 35  individuals.     Also  9  sporadic  cases. 

2.  A  clinical  analysis  is  made  of  14  of  the  more  severely  ill  cases. 

3.  Blood  and  other  laboratory  findings  are  given  with  tabulations. 

4.  High  eosinophil  blood  counts  and  free,  unencysted  trichina 
embryos  were  found  in  individuals  that  have  partaken  of  the 
trichinous  pork  and  yet  have  presented  no  clinical  symptoms  of 
the  disease. 

5.  The  author  wishes  to  draw  attention  to  the  comparative 
frecjuency  of  the  disease  and  to  the  great  necessity  of  emphasizing 
the  absolute  imi)()rtance  of  thorough  cooking  of  pork. 
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THE  BLOOD  IN  MYXEDEMA* 
By  Edward  S.  Emery,  Jr.,  A.B.,  M.D. 

BROOKLINE,    M.\.SS. 

Although  it  has  been  recognized  for  many  years  that  patients 
with  myxedema  may  have  an  altered  blood  picture,  this  fact  does 
not  seem  to  be  generally  known.  Doubtless,  this  may  be  explained 
b\'  the  lack  of  constancy  in  the  blood  findings,  and  also  the  difficulty 
frequently  experienced  in  making  a  diagnosis  of  myxedema  from 
the  clinical  picture  alone.  With  the  introduction  of  basal  metab- 
olism as  a  clinical  test,  and  the  observation  that  the  metabolism 
is  usually  lower  in  myxedema  than  in  any  other  disease,  it  is  possible 
to  make  a  much  more  accurate  diagnosis  of  this  condition  than 
formerly.  The  syndrome  of  myxedema  may  be  very  vague  and 
not  infrequently  it  simulates  other  diseases,  as  for  instance 
pernicious  anemia.  The  metabolism  likewise  may  be  diminished 
in  the  latter  disease,  as  shown  by  Tompkins,  Brittingham  and 
Drinker,^  though  the  diminution  is  not  usualh^  as  great  as  observed 
in  myxedema.  Inasmuch  as  the  diagnosis  of  myxedema  in  each 
patient  at  the  Peter  Bent  Brigham  Hospital  has  been  confirmed 
by  the  determination  of  the  metabolic  rate  and  the  diagnosis  made 
thereby  as  accurately  as  possible,  it  seemed  worth  while  to  report 
these  cases  with  their  blood  findings. 

Review  of  the  Literature.  In  his  original  paper  on  myxedema, 
Gull-  made  no  reference  to  the  blood,  but  Ord,^  three  years  later, 
stated  that  "the  blood  examined  under  the  microscope  appeared 
healthy,"  Eour  years  after  this  (1881)  Charcot^  while  delivering  a 
clinic  on  myxedema  expressed  just  the  opposite  view  and  remarket! 
that  those  suffering  from  the  disease  were  "  anemic  to  a  high  degree," 
and  Horsly,''  in  writing  on  the  function  of  the  thyroid  gland,  pointed 
out  that  marked  anemia  followed  loss  of  the  thyroid  gland,  and  that 
the  anemia  included  a  reduction  in  the  number  of  red  corpuscles. 

*  From  the  Medical  CUulc  of  th^  Peter  Bent  Brigham  Hospital. 
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111  188S,  the  London  Clinical  Society's  Report  on  ^lyxedenm" 
stated  that,  "Allied  with  the  fall  in  body  temi)erature  are  changes 
in  the  blood.  There  is  not  only  anemia  dne  to  loss  of  corpuscles 
but  the  relative  proportions  of  these  constituents  are  also  altered 
.  .  ."  However,  this  statement  was  based,  in  part  at  least,  on 
experiments  on  cats  in  which  the  thyroid  had  ])een  removed.  As 
these  animals  later  developed  tetany  the  parathyroids  were  prob- 
al)ly  extirpated,  thus  complicating  the  picture.  Nevertheless, 
12  cases  of  niyxqdema,  with  the  blood  findings  were  given  at  the 
end  of  the  report,  so  that  there  were  other  grounds  for  their  belief. 
Enough  obser\'ations  had  l)een  made  l)y  this  time  so  that  those 
interested  in  the  condition  recognized  that  an  anemia  was  frequently 
a  concomitant  finding  in  myxedema,  and  in  1892  Putnam'^  wrote, 
"The  point  has  not  attracted  as  much  attention  as  it  deserves  that 
the  'directly'  hematopoietic  functions  of  the  thyroid,  if  they  are 
of  real  importance,  ought  not  to  be  met  by  ingestion  of  the  thyroid 
secretion."  From  now  on  numerous  cases  with  data  on  the  blood 
findings  are  found  recorded  in  the  literature. 

There  does  not  appear,  however,  to  be  a  uniform  ()i)inion  con- 
't-erning  either  the  quantitative  or  the  qualitative  changes  in  the 
blood  i)icture.  Some  writers^  have  reported  normal  blood  findings; 
whereas  others^  have  reported  merely  a  mild  anemia  or  simply  that 
an  anemia  exists.  ]\Iost  observers^";  have  reported  cases  showing 
red  l)l()od  counts  ranging  from  ;!,000,000  to  4,500,000  cells. 
Murray"  in  his  excellent  article  on  myxedema  writes,  "  Examinations 
of  the  blood  have  shown  that  the  number  of  red  corpuscles  may  be 
reduced  from  between  4,000,000  and  5,000,000  (the  average  number 
in  health)  to  between  ;;,000,000  and  4,000,000."  However,  lower 
counts  than  these  occur  and  ]\Ic('arrison^'-  states  that,  "The  reduc- 
tion in  the  red  l)loo(l  corpuscles  may  aiuount  to  2,000,000  or  even 
to  3,000,000."  Pitfield'-'  a  few  years  ago  reported  one  case  with  a 
red  blood  count  of  2,200,000  cells,  and  another  with  a  count  of 
2,0.']0,000  cells.  The  lowest  red  blood  count  found  mentioned  was 
in  a  case  reported  by  LeBreton'"*  in  which  the  l)lood  showed  1,750,000 
cells  per  cu.  mm. 

A  reduction  of  the  hemoglobin  has  been  observed  which  is  usually 
greater  in.  proportion  than  is  the  decrease  in  the  number  of  red  cells, 
so  that  a  color  index  of  less  than  one  frequently  obtains. 

Ealta,'-'  ^lurray,"^  and  Ewald^";  agree  that  the  hemoglobin  may 
be  reduced  to  GO  per  cent,  or  even  to  40  per  cent  of  the  normal. 
Howard^^  in  discussing  the  blood  in  myxedema  states  that  "The 
hemoglobin  is  found  l)y  most  writers  to  be  reduced  10  to  15  per  cent 
below  normal,"  and  rei)()rts  that  in  12  cases  in  his  series,  "The 
hemoglobin  was  normal  in  2,  b(>tween  50  to  75  per  cent  in  8,  and 
below  50  j)er  cent  in  2  cases."  In  one  of  Pitfield 's''^  cases  the 
hemoglol)in  was  25  per  cent. 

Just  as  the  number  of  red  cells  apjH'ars  to  \ary  to  a  marked  degree, 
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their  cliaractcristics  do  not  seem  to  be  well  defined.  In  Mendel's^ 
ease  the  red  hlood  eorpuseles  were  soinewliat  sinaller  than  normal; 
whereas,  Kraepelin"^  and  LeBreton'^  both  found  the  diameter  of 
the  red  eells  to  be  inereased,  the  former  in  si)ite  of  a  normal  eount. 
V.  Korczyuski'*  also  noticed  in  one  case  tliat  the  red  cells  were  abnor- 
mally large.  In  most  cases,  however,  there  has  been  reported 
little  or  no  change  in  the  appearance  of  the  red  cells,  but  this  is  not 
surprising  in  view  of  the  fact  that  in  most  reported  observations 
the  anemia  was  of  a  mild  grade.  In  those  cases  where  the  anemia 
is  more  severe,  evidences  of  regeneration  may  be  found.  Pitfield'-'' 
has  found  marked  stippling  of  the  red  cells  and  other  signs  of 
basophilic  degeneration.  JVIcCarrison^'-  remarks  that  nucleated 
red  blood  corpuscles  may  be  found,  and  Falta'-'  goes  so  far  as  to 
say  that  "In  many  cases  are  observed  erythroblasts."  Minot,'-' 
who  has  given  the  best  and  the  most  thorough  description  of  the 
blood  in  a  case  of  myxedema  states  that  "The  red  cells  show  a 
definite  abnormal  variation  in  size,  though  they  average  normal 
size.  Cells  slightly  larger  than  normal  occur;  these  are  usually 
round,  sometimes  a  trifle  oval  in  shape,  but  large  macrocytes  are 
not  seen.  Microcytes  are  absent.  Variation  in  shape  is  slight. 
The  red  cells  stain  fairly  well,  but  they  appear  to  be  slightly 
achromic.  Polychromatophilia  rarely  occurs,  and  the  reticulated 
cells  occur  in  normal  numbers.  No  blasts  or  other  red  cell  abnor- 
malities are  noted.  The  fragility  of  the  red  cells  is  not  definitely 
abnormal." 

All  kinds  of  conditions  have  been  reported  as  regards  the  white 
blood  corpuscles.  The  report  of  the  Committee  of  the  Clinical 
Society  of  London^  was  that  a  "marked  leukocytosis  occurs." 
EwakP'';  remarks,  however,  that  in  some  cases  there  is  a  slight 
leukocytosis  and  Murray^^  has  stated  that  "Except  for  an  occasional 
leukocytosis  the  white  corpuscles  are  normal  in  number  and  appear- 
ance." Leichtenstern*  in  a  case  of  myxedema  following  extir- 
pation of  a  goiter,  found  a  leukocytosis  with  increase  of  lympho- 
cytes. On  the  contrary,  other  observers  have  found  a  leuko- 
penia of  varying  degree  (Frey,-°;  Bence  and  Engle,^^  Kocher,-'- 
Mendel^j.  A  third  view  is  that  of  Howard^''  who  believes  that  the 
"  leukocytes  are  usually  normal  in  actual  numbers  as  well  as  rela- 
tively."    Cabot's^";  cases  also  showed  the  white  cells  to  be  normal. 

The  differential  counts  show  little  to  go  by,  although  as  mentioned 
above,  some  observers  have  found  either  a  relative  or  absolute 
lymphocytosis.  According  to  Mendel,^  Bence  and  Engle,-'  and 
Falta^^  the  percentage  of  eosinophiles  is  said  to  be  increased.  On 
the  other  hand,  Kocher,--  found  the  number  of  eosinophiles  to  be 
normal  and  in  Minot's^^  case  no  polynuclear  eosinophiles  were  seen. 

The  basophilic  cells  have  been  usually  reported  as  normal  in 
number.  ^Nlendel-*  found  them  not  to  be  increased.  Kocher-^ 
found  them  usually  from  0.2  to  0.4  per  cent. 
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The  coagulation  time  is  said  by  Kocher'-"-  and  Kottmans'^^  to  be 
decreased,  by  Bauer^  to  be  increased. 

As  to  the  cause  of  the  anemia,  nothing  is  known.  Horsly,^ 
})eing  impressed  by  the  blood  picture  in  cases  of*  myxedema,  con- 
sidered whether  the  gland  might  not  be  a  hematopoietic  organ. 
Three  years  later  the  Committee  of  the  Clinical  Society  of  London'^ 
felt  that  the  gland  might  be  "concerned  in  hematopoiesis  and  not 
merely  of  corpuscles  but  also  of  the  other  elements  of  the  blood." 
Putnam-^  thought  it  would  be  interesting  to  investigate  "whether 
the  cause  of  the  anemia  may  not  persist  after  the  most  striking 
myxedematous  conditions  have  passed  away."  Nevertheless, 
little  has  been  done  to  determine  the  cause  of  the  anemia;  although 
Esser-^  has  found  that  after  the  removal  of  the  thyroid  in  rabbits 
there  was  a  decrease  of  myeloc^'tes  and  an  increase  of  l^^mphocytic 
forms  in  the  bone  marrow,  Minot^^  has  pointed  out  in  his  case 
that,  "the  anemia  was  apparently  dependent  upon  a  decreased 
formation  of  blood,"  and  that  ''this  decreased  activity  of  the 
marrow  is  entirely  consistent  with  the  diminished  activity  of  the 
other  functions  of  the  blood." 

Presentation  of  Data.  Fourteen  cases  of  myxedema  have  been 
collected  from  the  records  of  the  Peter  Bent  Brigham  Hospital. 
These  represent  the  cases  which  through  the  history  and  basal 
metabolic  rate*  leave  no  doubt  as  to  the  diagnosis.  Borderline 
cases  have  not  been  included.  Unfortunately,  no  special  studies 
were  done  on  the  blood,  the  routine  examinations  only  ha\ing 
been  made. 

Of  the  14  cases  in  the  table,  3  had  had  no  red-blood  counts  done. 
In  the  11  cases  in  which  red-blood  counts  were  done,  -3  of  them 
(cases  2,  6,  and  7)  had  essentially  a  normal  number  of  red  cells. 
Of  the  8  cases  with  an  anemia,  the  red-blood  count  varied  from 
4,070,000  to  2,280,000  of  which  7  had  a  count  of  about  4,000,000 
cells. 

The  hemoglobin  was  reduced  in  all  the  cases,  varying  from  the 
highest  value  of  96  per  cent  to  the  lowest  value  of  65  per  cent. 
In  4  cases  (3,  5,  12  and  14)  the  color  index  was  1  or  over.  In  6 
cases  it  was  less  than  1  per  cent. 

The  white  count  varied  from  the  highest  recorded  figure  of  18,000 
cells  per  cu.  mm.  to  the  lowest  of  4,850  cells.  It  averaged  about 
normal  although  it  varied  considerably  on  different  days. 

Assuming  the  normal  differential  count  to  be  as  follows  :^*^ 

Percentage. 

Small  mononuclears 20  to  25 

Large  mononuclears 3  to    5 

Polymorphonuclear  neutrophiles 65  to  75 

Polymorphonuclear  eosinophiles 2  to    4 

Polymorphonuclear  basophiles 0  to  0.5 

*  In  obtaining  the  basal  metabolism  a  100-liter  modified  Tissot  spirometer  was 
used.  After  fasting  from  twelve  to  fourteen  liours,  the  patient  was  given  a  thirty- 
minute  rest  period  after  reaching  the  laboratory,  and  the  respiratory  studies  were 
begun  only  after  the  pulse  rate  had  reached  a  level.  Two  periods  were  run  in  order 
to  obtain  a  check.     Gas  analysis  was  done  by  Haldane  Portable  Gas  Machines. 
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it  is  foiiiid  that  the  polyinorijliomiclcar  neutrophilic  cells  fall  slightly 
helow  the  noriiial  values  in  1*  cases. 

The  lym])h()cytes  were  normal  in  uunii)er  in  4  cases  (0,  !),  14  and 
1"))  and  decreased  in  2  cases  (4  and  7).  Kight  cases  showed  both 
a  relative  and  absolute  increase  in  the  small  lymphocytes. 

The  eosinophiles  and  basophiles  seemed  to  be  about  normal. 

In  11  of  the  cases  the  red  blood  cells  were  reported  as  normal. 
There  was  slight  achromia  in  the  remaining  cases,  in  2  of  which 
slight  anisocytosis  and  slight  poikilocytosis  were  also  re])orted. 

A  study  of  the  table  reveals  no  relationship  between  the  degree 
of  anemia  and  the  metabolic  rate.  Likewise  there  appears  to  be 
no  relationship  between  the  degree  of  anemia  and  the  duration  of 
the  disease.  However,  it  is  difficult  to  place  the  onset  of  the  disease, 
as  the  symptoms  begin  so  mildl\'. 

Following  treatment  the  anemia  tended  to  disappear  as  is  well 
shown  in  Case  12  which  has  been  studied  more  completely  than 
the  others. 

Conclusions.  1.  The  l)lood  picture  associated  with  myxedema 
is  not  constant  and  there  are  no  changes  which  can  i)e  cited  as 
typical  of  the  disease.  Usually,  however,  there  is  a  moderate 
secondary  anemia. 

2.  The  hemoglobin  is  usually  reducefl. 

?).  The  white  blood  corpuscles  a\'erage  about  normal  but  tend 
to  \ar\'  with  the  red-blood  count. 

4.  The  differential  count  usually  shows  the  polymorphonuclear 
neutrophiles  to  be  somewhat  decreased  in  numbers.  The  lym- 
phocytes may  show  a  relative  or  al)solute  increase. 

").  There  is  no  relationship  between  the  degree  of  the  anemia  and 
the  duration  of  the  disease  or  the  metabolic  rate.* 

*  I  wish  to  express  my  appreciation  to  Dr.  Cjrus  C.  Sturgis  for  his  many  heli)ful 
suggestions  and  aid  in  preparing  this  paper. 
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CANCER  OF  THE  COLON. ^^ 
By  Raymond  P.  Sullivan,  ]\I.])., 

NEW    YORK. 

The  management  of  cases  of  cancer  of  the  colon  has  been  a  serious 
problem  for  generations.  In  17 1(1  Pillore  of  Rouen  made  use  of  an 
artificial  anus  in  the  treatment  of  cancer  of  the  rectosigmoid;  Fine 
of  Geneva,  in  1797,  followed  his  example.  The  first  successful 
resection  of  the  pelvic  colon  for  cancer  causing  obstruction  was 
performed  by  Reybard,  in  1833.  Ten  years  later  this  operation 
caused  a  storm  of  controversy  in  the  Paris  Academy  of  Medicine, 
and  was  rejected  by  the  leading  surgeons  of  the  day  as  too  dangerous. 
Although  this  operation  marks  the  first  step  in  surgery  of  the  pelvic- 
colon,  no  less  than  forty-two  years  elapsed  before  the  record  case 
was  reported  by  Thiersch  who,  in  1875,  resected  the  pehic  colon 
for  cancer  and  the  patient  died.  About  the  same  time,  in  1870, 
Gussenbauer  successfully  removed  the  iliac  flexure  of  the  colon,  in  a 
man  of  forty-six  years,  and  operated  with  gotxl  results  in  other 
cases.  Radical  treatment  for  cancer  of  the  colon  was  soon  attempted 
by  a  number  of  surgeons,  notably  Pean,  Guyon,  and  Xelaton,  but 
the  alarming  mortality  discouraged  further  attempts  along  this  line 
of  intervention,  and  colostomy  remained  the  procedure  of  choice  in 
these  cases.  It  was  about  1880  before  resection  became  a  recognized 
procedure  in  surgery  of  the  large  intestine. 

The  technic  of  colectomy  was  modified  by  Volkmann  in  188.'>  by 
the  application  of  permanent  colostomy.  Nine  years  later,  Bloch 
of  Denmark  described  his  procedure  of  resection  for  cancer  in  three 
stages.    His  work  became  better  known  through  the  contributions 

*  Read  before  the  Association  of  Resident  and  Ex-Resident  Pli.\sicians  of  thg 
Mayo  Clinic,  Rochester,  Minn.,  May  29,  1922. 
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of  Mikulicz.  Results  improved  at  once,  but  these  two  methods 
were  not  considered  the  last  word  in  surgery  of  the  colon  and,  about 
this  time,  numerous  suggestions  were  made  concerning  a  better 
technic  of  resection  and  intestinal  suture,  until  enteroanastomosis 
finally  constituted  decided  progress  in  the  management  of  cancer 
of  the  colon. 

The  first  total  extirpation  of  the  rectum  for  cancer  was  jierformed 
by  Lisfranc,  in  182(5,  who  utilized  the  perineal  route.  Because  of 
grave  septic  complications,  this  procedure  was  soon  abandoned  in 
favor  of  palliati\'e  measures  such  as  formation  of  an  artificial  anus 
or  rectotomy.  However,  the  value  of  Lisfranc's  procedin-e  was 
gradually  recognized;  the  operative  technic  was  modified  by  Denon- 
villiers,  who  added  to  it  a  posterior  longitudinal  incision.  From 
lS(i4  to  1884,  several  successful  resections  were  reported  by  French 
and  German  surgeons  with  ^•ariable  results.  Howe^■er,  oj^inions 
were  widely  di\ided;  in  Fngland  the  method  of  choice  was  lumbar 
colostomy.  About  this  time,  Kraske  recommended  the  sacral  route,  a 
method  which  extended  the  surgical  indications  and  under  otherwise 
favorable  conditions  permitted  more  or  less  restoration  of  function. 
The  results  of  this  method,  however,  did  not  entirely  meet  expecta- 
tions; some  years  later,  they  were  in\'estigated  by  Koenig,  and  a 
mortality  of  33  per  cent,  with  many  recurrences,  was  sho^^■n.  In 
spite  of  improved  technic,  Kraske's  operation  still  remains  a  serious 
]jrocedure.  Excision  of  the  cancerous  segment  has  since  become  the 
operation  of  choice,  the  surgeon  having  at  his  disposal  a  variety  of 
routes,  according  to  the  recpiirements  in  a  given  case,  namely  the 
perineal,  the  perineococcygeal,  the  sacral,  or  the  abdominoperineal. 

From  the  statistical  point  of  \iew,  it  is  usually  estimated  that  the 
relative  frequency  of  gastro-intestinal  cancer  is  equivalent  to  50 
per  cent  of  cancer  in  general,  while  about  Ki  per  cent  of  the  cancers 
of  the  digestive  tract  occur  primarily  in  either  the  rectum  or  the 
sigmoid  flexure  of  the  colon.  The  various  segments  of  the  colon  are 
involved  as  follows:  Ascending  colon  in  11. (>  per  cent,  hepatic 
flexure  in  ().4,  transverse  colon  in  10.2,  splenic  flexure  in  4.9,  descend- 
ing colon  in  7.1,  and  sigmoid  flexure,  in  27.3.  The  prognosis  is  largely 
governed  by  the  location  of  the  cancer;  it  is  especially  unfavorable 
in  cancer  of  the  sigmoid  and  splenic  flexure.  A  recent  report  from 
Hochenegg's  ( 4inic,  comprising  779  cases  in  the  last  fourteen  years, 
shows  that  cancer  of  the  rectum  represented  about  K)  per  cent  of  all 
cases  of  cancer  in  the  hospital.  44.8  per  cent  of  these  cancers  were 
in  the  anii)ulla  and  25.9  per  cent  were  at  a  distance  of  10  cm.  from 
the  si)hincter.  According  to  older  literature,  Boas  found,  among 
500  cases  of  cancer  of  the;  digestive  organs,  83  of  cancer  of  the 
rectuin. 

Etiology.  Local  irritation  undoubtedly  inlays  an  inii)ortant  part 
in  the  etiology  of  cancer  in  general  and  of  cancer  of  the  colon  in 
particular.    The  colon  is  coustantly  exposed  to  contamination  from 
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stagnatiiiii;  intestinal  contents,  AvJiieli  may,  on  <>;oo(l  <>r()nn(ls,  he 
suspected  of  harboring  the  h\ing  cause  of  cancer.  Ochsner  lias 
called  attention  to  the  alarming  frequency  of  cancer  of  the  stomach 
in  what  he  picturesquely  describes  as  "manure  eating  people," 
meaning  the  consumers  of  raw  vegetables  grown  in  soil  fertilized  with 
barnyard  maiunv  and  so  forth.  The  (juestion  arises  if  the  poi)ular 
demand  for  uncooked  green  vegetables  and  salads,  a  by-j)roduct  of 
the  vitamin  controversy,  is  in  part  responsible  for  the  increased 
cancer  mortality  of  the  last  few  years.  The  increase  in  occurrence 
of  cancer  from  the  cecum  to  the  rectum,  and  the  predominance  of 
cancer  in  the  anorectal  region,  is  readily  accounted  for  by  the 
common  presence  of  local  irritative  factors.  Heredity  as  an  etiological 
or  rather  as  a  predisposing  factor  has  been  considered  as  an  impor- 
tant element,  but  this  view  has  been  discredited.  A|)parently  it 
played  no  ])art  in  any  of  the  cases  of  cancer  of  the  colon  and  rectum 
in  the  series  of  10  cases  herein  reported. 

Location.  Since  May,  1919,  10  cases  of  cancer  of  the  colon  have 
come  under  my  observation.  The  cancer  was  in  the  cecum  in  1  case, 
in  the  transverse  colon  in  1,  in  the  splenic  flexure  in  1,  and  in 
the  descending  colon  in  1;  in  the  sigmoid  flexure  in  2  cases,  and 
in  the  rectum  in  4  (2  growths  were  in  the  true  amis  and  2  were 
in  the  lower  pelvic  colon). 

Report  of  Cases.  Case  I  (St.  Vincent's  4489-20)  A  woman,  aged 
forty-eight  years,  suffering  from  cancer  of  the  cecum,  comjilained  of 
indefinite  symptoms  of  biliary  and  cecal  colic. 

At  the  operation,  it  was  found  necessary  to  remove  the  cecal  coil 
on  account  of  cancerous  obstruction  of  the  ileocecal  valve.  The 
infected  gall-bladder,  which  contained  stones  and  whose  fundus 
appeared  cancerous,  was  also  removed.  This  was  later  shown  to  be 
cancer.  Death  resulted  four  days  later  from  cardiovascular  collapse 
concomitant  with  acute  gastric  dilatation. 

Case  II  (St.  A'incent's  887-21).  A  woman,  aged  sixty-five  years, 
with  cancer  of  the  transverse  colon  had  symptoms  of  incomplete 
intestinal  obstruction,  and  was  kept  under  observation  four  days 
after  the  acute  ol)struction  had  been  relie\'ed  by  enemas. 

In  this  case,  the  roentgen-ray  findings  were  quite  indefinite.  The 
physical  signs  were  variable  distension  of  the  right  colon,  definite 
borborygmus,  and  persistent  recurrent  attacks  of  intestinal  colic. 
There  was  no  palpable  tumor.  Inder  the  diagnosis  of  chronic 
intestinal  obstruction,  the  patient  was  operated  on,  March  10,  1921, 
and  a  cancer  of  the  transverse  colon  found.  This  was  resected  and 
an  end-to-end  anastomosis  made.  The  patient  recovered  unevent- 
fullv  and  is  now  in  good  health. 
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Case  111  (St.  \  inceiit's  ;v)72  20).  A  man,  a<;e(l  thirt\'  years, 
with  cancer  of  the  splenic  fiexure,  liad  been  operated  on  twice  within 
two  years  before  I  saw  liim,  once  for  api)en(Hcitis  and  once  for  adhe- 
sions around  the  cecum.  He  complained  that  the  symptoms  he  had 
had  ])rior  to  the  operation  for  adhesions  persisted,  })ut  with  predomi- 
nance of  pain  in  the  region  of  the  splenic  Hexure  and  left  kidney. 

The  simulation  of  renal  pain  necessitated  urological  examination, 
in  order  to  exclude  renal  disease.  The  findings  demonstrated  the 
kidney  to  be  normal,  while  roentgenograms  of  the  colon  were  indefi- 
nite with  regard  to  obstruction.  Howe\'er,  in  view  of  a  palpable 
mass,  the  persistent  colicky  j^ains  at  the  splenic  flexure,  and  the 
clinical  dilatation  of  the  transverse  colon  and  cecum,  a  diagnosis 
was  made  of  chronic  intestinal  obstruction  at  the  splenic  fiexure. 

Operation  was  ])erformed  April  8,  1920,  through  the  left  upper 
alxlominal  route,  and  consisted  in  resection  of  the  splenic  fiexure, 
which  contained  carcinoma.  ^Nluch  difficulty  was  experienced  owing 
to  ankylosis  of  the  splenic  fiexure  by  excessive  adhesions.  A  side- 
to-side  anastomosis  was  made  after  mobilization  of  the  descending 
colon  with  satisfactory  results.  The  patient  recovered  uneventfully, 
has  gained  oO  pounds  in  weight,  is  free  from  all  signs  of  recurrence, 
and  is  al)le  to  continue  his  work  as  my  chauffeur. 

Case  IV  (St.  Vincent's  4()r)(i-21).  A  woman,  aged  thirty-five 
years,  with  cancer  of  the  descending  colon  came  under  my  observa- 
tion complaining  of  colicky  pain  in  the  lower  left  quadrant  of  three 
weeks'  duration.  She  had  had  intermittent  diarrhea,  and  had  lost 
weight  for  the  last  five  months.  Roentgenograms  revealed  a  defect 
in  the  descending  colon  just  above  the  crest  of  the  ileum  suggestive 
of  malignancy. 

At  ojxn-ation,  Xoveml)er  2,  1921,  a  carcinoma  of  the  descending 
colon  was  found  and  resected,  followed  by  suture  anastomosis. 
Although  an  advocate  of  a  two-stage  o{)eration,  1  performed  a 
resection  on  this  patient,  because  of  the  short  history  of  obstruction, 
and  because,  during  mobilization,  a  small  perforation  was  discovered 
on  the  lateral  wall  close  to  the  mesentery.  Usually,  however,  when 
there  is  a  history  of  more  or  less  complete  and  ])rolonged  obstruction, 
I  ])refer  the  two-stage  o])eration.    This  ])atient  is  ali\e  and  well. 

Case  V  (St.  \'incent's  2{)74-]9).  A  man,  aged  seventy-three 
years,  with  an  acute  perforation  through  a  cancer  of  the  sigmoid 
was  seen  in  emergency.  He  had  had  attacks  of  intestinal  colic  and 
diarrhea  for  eighteen  months.  A  tumor  was  j)al])ated  in  the  lower 
left  ({uadrant. 

Oj^eration,  May  2J,  1919,  revealed  a  large  cancer  of  the  sigmoid 
with  perforation  on  the  outer  wall.  This  was  mobilized  and  brought 
out  on  the  abdomen  as  a  colostomy.  Ileostomy  was  also  immediately 
l)crfonnc(l.    1  )eath  occurred  on  the  fifth  day  from  gencM-al  ])eritonitis. 
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Case  VI  (St.  Vincent's  426-22).  A  woman,  aged  seventy-six 
years,  had  an  ol)structing  cancer  of  the  sigmoid  flexure.  She  had 
had  symptoms  of  intermittent  ol)strnction  and  i)rogressive  starva- 
tion for  two  years,  and  liad  been  under  medical  treatment  for  colitis 
for  eighteen  months. 

No  attempt  was  made  to  remove  the  tumor.  Colostomy  was  j)er- 
formed  to  relieve  the  symptoms.  Death  occurred  in  six  days  from 
starvation,  and  cardiac  collapse. 

Case  VII  (St.  Vincent's  2230-20).  A  man,  aged  forty-six  years, 
who  had  been  treated  elsewhere  for  hemorrhoids  for  one  year  was 
referred  to  me  because  of  a  growth  in  the  anus,  A\hich  proved  to  be 
cancerous. 

Exploration  rcNcaled  a  metastatic  nodule  in  the  right  lobe  of  the 
liver,  and  radical  removal  of  the  growth  in  the  anus  was  not 
attempted.    A  permanent  colostomy  was  performed. 

The  patient  survived  the  operation  one  and  a  half  years  ^\  ith  a 
fair  degree  of  comfort,  and  died  from  general  carcinomatosis. 

Case  VIII  (St.  Vincent's  3671-20).  A  woman,  aged  thirty- 
nine  years,  came  for  consultation  on  account  of  diarrhea,  anal  pain, 
and  tenesmus,  of  six  months'  duration.  Inspection  revealed  a  small 
ulcerating  growth  at  the  margin  of  the  anus,  infiltrating  the  sphincter 
muscles  and  narrowing  the  lumen  of  the  gut,  so  as  to  prevent  digital 
examination.  The  abdomen  was  greatly  distended,  and  the  patient 
vomited  repeatedly.  A  slight  amount  of  flatus  was  finally  obtained 
through  the  anus  by  means  of  a  small  rectal  tube,  which  consideral)ly 
relieved  the  distention. 

On  the  third  day,  exploratory,  laparotomy  and  permanent  colos- 
tomy were  performed  as  a  first  stage.  Because  of  the  marginal 
location,  and  apparent  spreading  of  the  carcinoma  into  muscles,  the 
l)atient  was  sul)sequently  referred  to  the  General  ^Memorial  Hospital 
for  intensive  radium  treatment.  She  was  last  seen  six  weeks  ago  at 
which  time  the  colostomy  was  working  well  and  she  was  quite  com- 
fortable. However,  further  infiltration  of  the  carcinoma  into  the 
perianal  region  had  occurred.  Because  of  the  absence  of  ])ain,  the 
patient  is  anticipating  ultimate  recovery. 

Case  IX  (St.  Mncent's  1224-21).  A  woman,  aged  sixty-three 
years,  was  referred  to  me  because  of  chronic  intestinal  obstruction, 
rapid  loss  in  weight,  and  a  foul  discharge  from  the  anus  for  one  year. 
A  palpable  mass  could  be  felt  on  vaginal  examination,  and  a  diag- 
nosis of  cancer  of  the  true  rectum  was  made. 

Abdominal  exploration  and  a  permanent  colostomy  were  per- 
formed as  a  first  stage.  The  growth  was  mobilized  in  anticipation  of 
removal  later.    The  patient  died  on  the  sixth  day  from  peritonitis. 
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Case  X  (St.  Vincent's  4981-21).  A  woman,  aged  fifty-eight 
years,  was  brought  to  the  hospital  on  account  of  intestinal  ol)struc- 
tion  and  star\ation.  A  mass  in  the  iliac  region  extending  into  the 
pelvis  was  palpated.  A  colostomy  was  made,  and  the  patient  died 
two  weeks  later.    Plxtensive  metastasis  was  discovered  at  necropsy. 

Discussion.  In  reviewing  these  cases  with  special  reference  to 
diagnosis,  it  is  noteworthy  that  1  of  the  10  patients  had  been 
operated  on  under  the  diagnosis  of  appendicitis.  The  experience 
is  by  no  means  uncommon,  and  irritation  from  obstruction  in  the 
colon  may  actually  lead  to  infection  and  inflammation  of  the  appen- 
dix, as  recently  pointed  out  by  Beall,  whose  patient  clinically  had 
appendicitis,  probably  induced  by  the  back  pressure  of  the  fluids 
in  a  chronically  obstructed  cancerous  colon.  The  excised  appendix 
was  swollen,  congested,  and  contained  an  excess  of  fluid  in  its  lumen. 

]My  obser\ations  also  confirm  the  well  known  fact  that  malignant 
tiunors  of  the  large  intestine  have  a  tendency  to  remain  latent  for 
a  long  time,  the  function  of  the  bowel  apparently  remaining  undis- 
turbed l)y  the  existence  of  a  growth  in  one  of  its  segments  until 
obstruction  actually  super^'enes.  This  jjeriod  of  latency  may  be 
^■ery  protracted ;  Mikulicz  estimated  it  as  lasting  from  six  months  to 
three  years  and  claimed  that  cancer  of  the  colon  first  manifests 
itself  clinically  by  its  complications  in  the  form  of  stenosis,  ulcera- 
tion, and  hemorrhage.  Occlusion  is  likely  to  supervene  abruptly, 
without  prodromes,  often  without  progressive  aggra^'ation  of  symp- 
toms. Cancers  of  the  sigmoid  flexure  and  cancers  in  the  rectum 
sometimes  cause  sudden  obstruction  through  enterospasm,  edema, 
or  invagination,  usually  preceded  l)y  obstinate  constipation.  In 
many  instances,  durijig  the  stage  of  incomplete  obstruction,  endo- 
scopic examination,  may  reveal  the  obstacle  to  be  a  slightly  pro- 
tuberant, more  or  less  infiltrating  carcinoma.  The  entire  colon 
can  be  readily  filled  with  the  liarium  enema,  unless  the  enema  is 
])revented  from  passing  beyond  a  gi\en  obstacle  and  in  this  event 
the  seat  of  obstruction  will  reveal  the  focus  of  the  disease. 

Roentgenograms  are  usually  the  best  means  for  determining  the 
exact  location  of  a  cancer  of  the  colon.  But  in  early  cases  the  diag- 
nosis must  be  made  exclusively  on  the  basis  of  functional  disturb- 
ances, such  as  flatulence  with  colicky  pains,  diarrhea  alternating 
with  constipation,  local  tenderness,  and  increased  discharge  of  more 
or  less  ofi'ensive  mucus.  The  passage  of  blood  is  noted  earlier  in  the 
flisease  in  ])roportion  to  the  propinquity  of  the  cancer  to  the  anus, 
on  account  of  injury  of  the  growth  during  defecation.  It  is  note- 
worthy that  certain  cases  of  cancer  of  the  colon  ])resent  a  more  or 
less  distinct  picture  of  renal  colic;  this  was  typical  of  my  cases,  and 
indicates  the  diagnostic  advantages  to  be  derived  in  ol)scure  cases 
of  this  (lescrii)tion  from  a  carefully  conducted  urological  examination. 

Nearlv  all  the  segments  of  the  colon  are  accessible  to  systemic 
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palpation  so  that  the  tumor,  its  shape,  size,  and  mobility  may  be 
often  ascertained  in  favorable  cases.  Two  important  sources  of 
error  are  certain  renal  tumors,  and  intermittent  segmentary  con- 
tractions of  the  bowel,  which  apparently  increase  the  circumference 
of  the  cancer.  Bimanual  palpation  is  especially  valuable  in  cancers 
of  the  i)elvic  colon.  Percussion  and  auscultation  are  serviceable 
for  the  detection  of  local  tympanities  or  incipient  dilatation  of  the 
cecum,  a  valuable  early  sign  of  stricture  lower  in  the  gut.  Digital 
exploration  of  the  rectum,  and  rectocolonic  endoscopy,  are  among 
the  most  useful  measures  at  our  command,  permitting  biopsy  and 
catheterization  of  the  colon  in  suitable  cases.  The  recognition  of 
cancers  of  the  rectum  is  based  on  inspection  of  the  anus,  proctoscopy 
and  sigmoidoscopy,  vaginal  examinations  in  women,  and  sometimes 
cystoscopy. 

General  Characteristics  of  Cancer  of  the  Colon.  Cancer  of  the 
ascending  colon  and  hepatic  flexure  may  be  movable  or  adherent, 
elongated,  or  round  and  nodular,  and  may  develop  insidiously  or 
fairly  rapidly.  Small  cancers  of  the  hepatic  flexure  are  usually  not 
palpable;  larger  growths  are  likely  to  extend  backward  and  are 
more  easily  discovered.  These  growths  must  be  distinguished  from 
renal  tumors  and  retroperitoneal  neoplasms  in  general,  as  well  as 
from  tumors  of  the  liver  and  gall-bladder.  Cancers  of  the  transverse 
colon  are  more  superficially  situated,  more  accessible  to  palpation, 
and  often  more  freely  movable  than  the  foregoing.  Such  growths 
may  be  found  in  the  vicinity  of  the  stomach  or  low  down  toward 
the  pelvis,  so  that  confusion  may  occur.  The  splenic  flexure  and 
adjacent  descending  colon  are  fairly  common  and  well  concealed 
seats  of  cancer  of  the  colon.  The  intestinal  coil  here  lies  at  a  greater 
distance  from  the  anterior  siu-face  of  the  abdomen  than  any  other 
segment  of  the  colon,  and  the  majority  of  these  cancers  remain  small, 
while  the  other  manifestations  are  not  always  well  marked.  The 
growths  become  palpable  only  after  they  have  reached  a  certain 
size,  or  if  the  splenic  flexure  occupies  an  abnormally  low  position. 
Under  these  conditions  the  findings  may  suggest  tumor  of  the  spleen, 
kidney,  or  omentum.  According  to  Madehmg,  such  cancers,  because 
of  their  anatomical  relations,  are  especially  likely  to  cause  intestinal 
obstruction.  With  cancers  of  the  sigmoid  flexure,  the  most  common 
in  order  of  frequency,  stenosis  very  often  promptly  manifests  itself 
by  colics,  obstipation,  and  sometimes  tenesmus.  Large  or  medium- 
sized  tumors  often  lie  as  fairly  movable  masses  in  the  lower  abdomen 
and  may  extend  as  far  as  the  umbilicus,  while  small  hard  growths 
cannot  be  palpated  as  a  rule.  Rectal  prolapse  is  not  infrequently 
noted  in  the  presence  of  small  cancers  of  the  sigmoid  flexure,  further 
invagination  being  prevented  by  the  increasing  dimensions  of  the 
cancer. 

A  suspicion  of  cancer  of  the  colon  usually  leads  to  its  detection. 
In  the  interest  of  the  patient,  it  is  urgently  desirable  to  handle  all 
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doubtful  conditions  as  possible  malignancies,  unless  a  more  harmless 
cause  of  the  existing  disturbances  has  been  positively  ascertained. 
The  results  of  timely  oi)erative  procedures  for  cancer  of  the  colon 
are  superior  to  results  of  treatment  of  cancer  of  any  other  organ,  with 
the  possible  exception  of  cancer  of  the  body  of  the  uterus.  Lym- 
])hatic  involvement  is  fortunately  long  delayed,  and  more  or  less 
marked  clinical  manifestations  appear  in  most  cases  long  before 
the  tumor  has  become  inoperable.  The  inefficiency  of  radiation  as 
compared  to  surgery  in  the  treatment  of  malignancy  of  the  colon 
and  rectum  is  illustrated  by  recent  observations  in  the  Vienna 
Clinic,  where  roentgen-ray  and  radium  treatment  yielded  no  benefit; 
in  all  but  1  of  the  28  cases  in  which  it  was  utilized  it  seemed  to  be 
injurious  rather  than  helpful  in  its  effect  on  the  disease. 

According  to  recent  findings  of  Schoemaker,  the  operative  mor- 
tality of  cancer  of  the  colon  in  a  large  clinic  amounted  to  (>  of  4() 
cases  (13  per  cent);  4  of  these  operations  included  resection  of  the 
colon.  Of  30  patients  operated  on  in  Utrecht  G  died  (20  per 
cent).  In  Schoemaker's  personal  experience,  2  of  the  32  patients 
(()  per  cent)  died  as  a  result  of  the  operation.  The  localization 
of  the  growth  concerned  the  first  segment  of  the  ascending 
colon,  or  the  terminal  segment  of  the  descending  colon.  Numerous 
patients  were  operated  on  in  a  stage  of  acute  ileus,  others  in  chronic 
ileus.  The  youngest  patient  was  aged  forty-four  years  and  the  oldest 
was  eighty-four. 

Treatment.  For  a  long  time,  the  treatment  of  cancer  of  the  colon 
remained  palliative,  in  the  form  of  an  artificial  anus,  for  the  relief 
of  obstruction,  the  most  common  complication  of  these  cases.  The 
remarkable  advance  of  abdominal  surgery  in  general,  and  the 
improved  technic  of  intestinal  operations  in  particular,  led  to  resec- 
tion, in  one  stage,  of  the  tumor  as  well  as  of  the  aftected  glands;  but 
the  imperfect  results  soon  showed  the  necessity  of  two-stage  or 
three-stage  operations,  which  were  almost  exclusively  utilized  until  a 
further,  and  almost  })hcnonienal  develoi)ment  of  o])erative  technic 
permitted  the  resumi)tion  of  radical  treatment  in  one  stage.  How- 
ever, although  less  brilliant  for  the  surgeon  and  involving  the  incon- 
^'enience  of  a  temporary  artificial  anus  for  the  patient,  two- or  three- 
stage  oj)erations  are  imdoubtedly  safer  and  for  this  reason  ])referable 
in  the  great  majority  of  cases. 

Colectomy  in  one  stage  aims  at  extensi\e  resection  of  the  tumor- 
bearing  segment  and  its  mesentery  which,  after  liberation  from 
adhesions  and  mobilization  of  the  colonic  segment,  are  removed 
like  a  sac  with  the  se])tic  contents.  The  resection  is  immediately 
followed  by  an  end-to-end  or  side-to-side  anastomosis.  One-stage 
cokntomy,  according  to  IJoyer,  is  the  operation  of  choice  on  the 
right  side,  whereas  two-stage  or  three-stage  operations  arc  indicated 
on  the  left  segment  of  the  colon.  The  one-stage  colectomy  is  defi- 
nitely contraindicated  in  all  cases  complicated  by  intestinal  obstruc- 
tion. 
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The  greatest  cause  of  failure,  after  ])rimary  or  secondary  one- 
stage  colectomy,  is  peritonitis.  This  is  due:  (1)  to  the  extn^me 
sepsis  of  the  intestinal  contents,  (2)  to  the  ex])()sure  to  infection  of 
the  raw  surfaces  created  by  the  detachment  of  the  colonic  wall,  (3) 
to  some  extent,  to  the  technical  difficulty  of  suture  application,  as 
well  as  to  the  endangerment  of  the  sutures  by  the  passage  of  hard 
scybala,  and  (4)  to  the  peculiarities  of  the  local  blood  supply. 

The  adherents  of  one-stage  colectomy  consider  the  cancer  to  be 
operable  during  the  entire  period  of  latency,  which  may  extend  for 
from  several  months  to  three  years,  before  clinical  manifestations 
occur.  The  surgical  indications  for  radical  interference  are  therefore 
governed  by  a  careful  anatomical  and  clinical  study  of  the  syndrome. 
One-stage  colectomy  often  becomes  the  treatment  of  choice  during 
the  period  of  tolerance,  so  that  the  essential  point  really  is  the  deter- 
mination of  the  most  suitable  time  for  the  operation.  But  the  clinical 
findings,  as  a  rule,  furnish  only  more  or  less  indefinite  oi)erative 
indications  during  the  entire  period  of  latency,  and  an  incipient 
cancer  can  be  revealed  only  through  exploratory  laparotomy.  This 
should  be  performed  before  the  onset  of  intestinal  obstruction,  as 
soon  as  the  patient  seeks  advice  for  obstinate  constipation,  v.hich  is 
accompanied  by  loss  of  weight  and  abdominal  pain,  alternating 
with  attacks  of  diarrhea.  The  greater  number  of  patients  come 
under  observation  with  long  standing  cancer  and  stricture,  and 
when  first  seen  are  in  a  state  of  chronic  obstruction  or  occlusion. 
In  these  circumstances  two-stage  colectomy  is  distinctly  and  neces- 
sarily indicated.  One-stage  colectomy,  while  undoubtedly  the  ideal 
procedure,  depends  for  its  justification  on  a  timely  diagnosis,  the 
essential  condition  for  a  safe,  rational  and  radical  operation  for 
malignant  conditions  of  the  colon. 

Technic  of  Operation.  Cancer  of  the  pelvic  colon  may  be  treatetl 
by  se\eral  opera ti\e  procedures;  namely,  resection  of  the  tumor, 
reestablishment  of  the  passage,  and  suture  of  the  abdominal  wall 
in  one  stage;  resection  of  the  cancerous  segment  with  suture  of  the 
afferent  and  efferent  ends  into  the  abdominal  wound  in  another 
stage,  followed  later  by  closure  of  the  resulting  artificial  anus;  or 
exposure  of  the  affected  gut  in  one  stage,  resection  in  the  second 
stage,  and  closure  of  the  artificial  anus  in  the  third  stage.  According 
to  Schwartz,  in  Paris,  the  latter  method  in  three  stages  is  the  pro- 
cedure of  choice.  The  only  indication  for  operation  in  one  stage  is 
an  excellent  condition  of  the  intestine,  which  guarantees  good 
anastomosis,  but  this  condition  is  very  uncommon.  In  all  cases  in 
which  the  gut  can  be  mobilized,  it  should  be  exposed;  only  when  this, 
is  not  practicable,  may  resection  be  performed  at  once,  with,  or 
sometimes  without,  fixation  of  the  two  ends  in  the  wound.  In  order 
that  healthy  tissue  may  be  operated  on  at  the  second  stage,  it  is  of 
course  necessary  to  mobilize  and  extensively  displace  not  only  the 
tumor,  but  also  the  mesocolon,  so  as  to  prevent  the  tumor  from 
being  drawn  back  into  the  abdominal  cavitv  bv  the  intestinal  mass. 
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From  the  operative  viewpoint,  the  sigmoid  Hexiire  of  the  eoloii 
presents  a  segment  of  bowel  extremely  well  a(laj)te(l  to  resection. 
Being  a  long  organ  with  a  well  developed  mesentery,  which  can  be 
drawn  out  of  the  abdominal  ca\ity,  it  offers  all  the  conditions 
required  for  surgical  interference  imder  favorable  prospects.  The 
essential  point  is  the  timely  recognition  of  the  cancer  in  this  region, 
l)efore  the  occiUTence  of  obstruction,  adhesions,  and  glandular 
involvement.  The  extirpation  of  the  cancer  in  one  stage  is  entirely 
feasible,  and  under  these  conditions  has  a  fairly  low  operative 
mortality. 

The  principles  which  may  be  considered  in  the  basic  technic  of 
the  one-stage  removal  of  these  cancers  are:  (1)  adequate  abdominal 
incisions,  (2)  proper  mobilization  of  the  diseased  segment  to  insure  a 
serviceable  anastomosis  without  tension,  (3)  preservation  of  ade- 
quate blood  supply  to  the  distal  segment,  and  (4)  formation  of  an 
efficient  end-to-end  or  lateral  anastomosis.  However,  since  experi- 
ence shows  that  these  cases  seldom  come  to  operation  early,  the 
two-stage  or  three-stage  operation  is  the  one  of  choice. 

Mortality.  Cancers  of  the  terminal  sigmoid,  as  pointed  out  by 
W.  J.  Mayo,  cannot  be  separated  surgically  from  cancers  of  the 
upj)er  rectum,  on  account  of  the  marked  tendency  for  cancer  of  the 
sigmoid  to  invade  the  rectum,  and  vice  versa.  In  the  Mayo  Clinic 
from  January  1,  1893  to  December  31,  1915,  the  histories  of  753 
patients  suffering  from  cancer  of  the  rectum  and  rectosigmoid  were 
recorded,  and  430  of  the  patients  were  subjected  to  radical  opera- 
tion. The  opera})ility  of  the  cancers,  at  the  time  when  the  i)atient 
was  first  seen,  amounted  to  53.1  per  cent  in  the  earlier  cases,  as  com- 
pared to  an  operability  of  less  than  25  per  cent  in  the  experience  of 
Harrison  Cripps  (1913)  and  was  subsequently  increased  in  the  Mayo 
Clinic  to  71.8  per  cent  owing  to  the  routine  performance  of  a  radical 
operation  in  extensive  cancers,  provided  extirpation  was  not  pro- 
hibited by  the  involvement  of  vital  structures.  Next  to  this  cause 
of  inoperability,  ranked  (1)  metastasis  of  the  liver,  (2)  peritoneal 
retroperitoneal  metastasis,  and  (3)  glandular  metastasis.  According 
to  more  recent  data,  the  mortality  of  the  radical  ojieration  in  the 
Mayo  Clinic  averages  about  10  per  cent.  The  important  causes 
of  operative  mortality,  as  stated  by  Mayo,  who  points  out  that  a 
low  mortality  is  coincident  with  a  low  operability,  are  in  order  of 
frequency,  se])sis,  nei)hritis,  undiscovered  metastatic  tumors,  hemor- 
rhage, ])ostoperative  intestinal  obstruction  and  exhaustion. 
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Manual  of  Gynecology.  By  John  Osborn  Polak,  Professor  of 
Obstetrics  and  Gynecology,  Long  Island  College  Hospital,  New 
York.  Second  edition.  Pp.  396;  139  engravings;  10  colored 
plates.     Philadelphia  and  New  York:  Lea  &  Febiger,   1922. 

In  revising  this  manual  the  author  has  rewritten  entirely  some 
of  the  chapters  and  has  added  many  new  illustrations  from  speci- 
mens in  his  collection.  It  describes  the  lesions  of  the  female  gener- 
ative organs,  omitting  irrelevant  subjects,  and  stresses  pathology 
in  ample  manner,  with  the  result  that  a  remarkably  large  amount 
of  information  is  condensed  in  a  small  volume,  though  rhetoric 
has  been  sacrificed  ruthlessly  at  times.  The  book's  essential 
characteristic  is  the  expression  of  the  opinion  of  a  progressive  leader 
in  the  profession  on  debatable  points,  and  the  jiresentation  of 
his  treatment  of  gynecologic  diseases  with  a  pro])erly  detailed 
description  of  his  techiiic  in  the  common  oi)erati(^ns.  L. 


A  Manual  of  Diseases  of  the  Nose  and  Throat.  By  Cornelius 
(t.  Coakley,  A.m.,  M.D.,  F.A.C.S.,  Professor  of  Laryngology 
and  Otology  in  the  College  of  Physicians  and  Surgeons,  Columbia 
University,  etc.  Sixth  edition,  revised  and  enlarged.  Pp.  635; 
illustrated  with  14.5  engravings  and  7  colored  plates.  Phila- 
del]>hia  and  New  York:  Lea  &  Febiger,  1922. 

That  this  manual  of  diseases  of  the  nose  and  throat  by  Prof. 
Coakley  has  now  come  to  its  sixth  edition,  is  e\'idence  of  the  favor- 
able consideration  which  it  has  received  at  the  hands  of  the  medical 
profession.  Prof,  ('oakley  is  himself  preeminently  a  clinician  and 
skilful  surgeon  and  it  is  the  clinical  and  surgical  aspect  of  this  book 
that  makes  it  of  distinct  \alue  to  the  laryngologist.  The  chapters 
on  sinus  disease  give  a  \ery  admirable  portrayal  of  the  methods 
of  diagnosis  and  treatment.  He  is  conservative,  yet  at  the  same 
time  radical  in  his  suggestions,  when  radicalism  is  indicated.  In 
fact,  throughout  the  l)ook  wiiere  operative  procedures  are  considered, 
the  subject  is  exceedingl\-  well  handk'd.     On  the  other  hand,  the 
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anatomical  considerations  are  too  brief  to  l)e  of  any  cs})ecial  value, 
and  the  treatment  of  pathology  is  not  as  relial)le  and  np  to  date  as 
we  would  like.  The  book,  however,  would  make  a  valuable  addition 
to  the  laryngologist's  library.  W. 


Sklected  Works  of  Thomas  Sydenham,  M.I).  By  John  1). 
CoMRiE,  M.D.,  F.ll.C.P.,  Edin.,  Lecturer  on  History  of  Medicine 
and  on  Clinical  Medicine  in  the  University  of  Edinburgh.  Pp. 
15:-);  4  illustraticms.     New  York:    William  Wood  &  Co.,  1922. 

In  this  small  and  relatixely  inexpensive  book  are  combined  a 
brief  life  of  "  the  prince  of  English  physicians"  and  extracts  from  his 
j)ublished  works.  The  selections  have  been  Acry  intelligently 
chosen  and  one  finds  at  least  a  part  of  each  of  those  which  have 
made  the  name  of  Sydenham  familiar  to  all.  Among  those  included 
are  the  well-known  observations  on  St.  Yitus's  dance,  gout  and  on 
the  use  of  Peruvian  bark.  No  history  of  medicine  nor  biography 
can  be  a  satisfactory  substitute  for  familiarity  with  a  great  man's 
original  writings.  Unfortunately  such  works  are  seldom  available 
in  convenient  form,  l^ll)lications  such  as  the  present  one  should 
l)e  encouraged  and  should  be  of  interest  to  both  students  and  prac- 
titioners. P. 


Ophthalmoscopy,    Retinoscopy   .and   Refraction.     By   W.    A. 
Fisher.     Pp.  2LS ;  248  illustrations.    Chicago :  W.  A.  Fisher,  1922. 

This  })ook  is  written  for  the  general  practitioner,  to  give  him  a 
working  knowledge  of  ophthamoscopy,  retinoscopy  and  refraction. 
Some  exception  might  be  taken  to  a  statement  in  the  introduction 
that  ophthamoscopy  and  the  fitting  of  glasses  belong  to  the  general 
practitioner  The  author  describes  a  schematic  eye  in  which  lenses 
can  be  inserted  anteriorly  and  pictures  of  the  fundus  posteriorly, 
with  a  shutter  diaphragm  in  front  of  the  lens,  to  serve  as  a  pupil. 
It  can  be  made  emmetropic,  hyperopic,  or  myopic,  and  can  be  used 
as  a  human  eye  for  practice  in  obtaining  the  fundus  reflex,  and  for 
learning  to  recognize  fundus  details.  Retinoscopy  and  refraction 
are  covered  in  as  full  a  manner  as  is  possible  in  a  book  of  this  scope, 
giving  the  essential  funrlamentals  and  methods  of  making  the  various 
examinations  for  determining  the  proper  glasses  to  be  prescribed 
for  a  patient.  Attached  to  the  end  of  the  book  is  a  small  atlas  of 
24  colored  plates  of  the  fundus,  depicting  the  normal  and  some  of 
abnormal  conditions  seen  in  routine  examinations.  S. 
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The  Heart  as  a  Power  Chamber,  (a  Contribution  to  Cardio- 
dynamics).  By  Harrington  Sainsbury,  M.D.,  F.R.C.P., 
Consulting  Physician  to  the  Royal  Free  Hospital  and  the  City 
of  London  Hospital  for  Diseases  of  the  Chest.  Pp.  248;  22 
illustrations.  London:  Henry  Frowde,  Hodder  &  Stoughton, 
1922. 

Relathe  to  the  anatomy,  physiology,  and  pathology  of  the 
cardiovascular  apparatus,  the  author  discusses  certain  known  facts, 
and  speculates  upon  "the  design  and  foresight  which  these  reveal." 
The  pages  present  an  endeavor  to  show  how  these  facts  "disclose 
the  living  principle,  the  Archseus,  Morking  within  the  organs  and 
tissues."  The  author's  observations  upon  the  relative  weights 
of  the  muscular  walls  of  the  four  chambers  of  the  heart  comprises 
his  original  contribution,  and  his  views  regarding  the  mechanics 
of  the  aortic  valve,  his  most  interesting  presentation.  The  book 
as  a  whole  leaves  much  to  be  desired;  especially  are  the  chapters 
on  heart  failure  and  treatment  inadequate.  A. 


Greek  Biology  and  Greek  Medictni-:.  By  Charles  Singer, 
University  College,  London.  Pp.  128;  8  illustrations.  Oxford: 
Oxford  University  Press,  American  Branch,  1922. 

The  medical  historian  will  be  \ery  nuich  interested  in  tliis  small 
volume  on  the  evolution  of  Cireek  biology  and  medicine.  It  is  a 
series  of  essays  by  one  who  is  a  student  of  Greek  and  the  early 
Grecians,  and  can  l)e  recognized  as  authoritative.  It  is  very  well 
written,  has  a  tremendous  amount  of  information  and  is  compressed 
into  a  comparatively  few  pages.  M. 


Reports  of  St.  Andrews  Institute  for  Clinical  Research. 
Vol.  I.  Pp.  208;  54  illustrations.  London:  Oxford  ^Medical 
Publications.     Henry  Frowde,  Hodder  &  Stoughton,   1922. 

In  this  A'olume  is  assembled  the  first  collection  of  reports  from 
St.  Andrews  Institute,  recently  founded  by  Sir  James  Mackenzie. 
The  aims  and  methods  of  research  of  the  Institute  are  set  forth 
by  Mackenzie  and  other  members  of  the  staff.  In  addition,  there 
are  a  number  of  special  articles,  including  a  valuable  study  of 
cutaneous  sensibility  by  Waterston.  The  noval  research  initiated 
by  JNIackenzie,  and  being  carried  out  with  the  aid  of  a  stafl'  of 
specialists  and  the  entire  medical  personnel  of  the  city  of  St. 
Andrews,   for   the   purpose   of  carefully   studying,   recording   and 
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analyzing  all  available  clinical  material  in  the  city,  promises  val- 
ual)le  results.  St.  Andrews  was  chosen  for  the  experiment  partly 
on  account  of  the  non-nii<;ratory  character  of  the  po])ulati()n.  It 
is  hoped,  therefore,  that  the  records  will  become  increasingly 
valuable  as  a  source  of  reliable  data  bearing  on  the  factors  j)re- 
disposing  to  disease  and  the  earliest  symptoms  of  disease.  The 
chief  merit  of  this  volume  lies  in  the  fact  that  it  describes  the  ])lan 
of  a  splendid  research.  For  the  results,  we  shall  have  to  await 
future  reports.  W. 


Diseases  of  the  Heart:  A  Handbook  for  Students  and  Prac- 
titioners. By  I.  Harris,  ]M.I).,  L.R.C.P.,  Honorary  Physician- 
in-("harge,  Cardiographic  Department,  Liver])o<)l  Xortliern 
Hospital.  Pp.  19G;  50  illustrations.  New  York:  William  Wood 
&  Co.,  1922. 

The  author's  practical  knowledge  of  cardiology  is  apparent  to 
anyone  reading  this  book,  but  his  selective  judgment  is  decidedly 
o])eii  to  criticism.  He  accepts  without  question,  for  example,  the 
Diplococcus  and  Strei)tococcus  rheumaticus  as  the  causes  of  rheu- 
matic endocarditis,  and  suggests  the  use  of  a  diplococcus  vaccine. 
He  also  recommends  vaccine  treatment  for  acute  septic  endocar- 
ditis. In  cardiac  conditions  other  than  the  arrhythmias,  too  great 
stress  is  laid  upon  the  diagnostic  value  of  the  electrocardiogram. 
On  page  148  the  reference  to  the  hemolytic  streptococcus  as  the 
cause  of  subacute  endocarditis  is  evidently  a  mistake.  Discrimina- 
tion on  the  part  of  the  reader  is  therefore  require<l  l)eyond  what 
could  be  expected  of  the  practitioner  or  student  for  whom  this 
book  was  designed.  A. 

The  History  of  Medicine.  By  Walter  Libby,  M.A.,  Ph.D., 
University  of  Pittsburgh.  Pp.  427;  9  illustrations.  Boston  and 
New  York:     Houghton  Mifflin  Company,  1922. 

Doctor  Libby  has  not  attempted  to  make  his  book  an  encyclo- 
pedia of  medicine,  l)ut  on  the  contrary  has  devoted  himself  entirely 
to  important  epochs  and  periods  and  to  the  lives  of  the  greatest  of  the 
medical  scientists.  In  this  way  he  has  been  able  to  sketch  rather  super- 
ficially the  more  important  features  of  medicine.  He  has  prepared 
a  volume  which  makes  very  much  more  interesting  reading  than 
could  be  gotten  from  a  book  in  which  the  narrati\e  form  is  not 
employed.  Furthermore,  it  is  a  book  which  should  appeal  not  only 
to  the  physician  but  also  to  the  laity,  and  can  be  recommended  to 
anyone  who  is  interested  in  medicine  from  the  very  general  point 
of  view,  as  well  as  to  any  individual  who  is  interested  in  science  as  a 
whole.  M. 
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Montaigne  and  Medicine.  By  James  Spotttswoode  Taylor, 
Commander,  Medical  Corps'  V.  S.  Navy,  M.I).,  F.A.C'.S., 
Membre  Societe  franyaise  d'histoire  de  la  medecine.  Pp.  244; 
32  illustrations.     New  York:  Paul  B.  Iloeber,  1922. 

To  a  lover  of  Montaifi:ne  this  delit;iitful  little  l)i)ok  will  he  of 
great  interest.  To  him  who  has  delved  deeply  into  Montaigne  it 
will  recall  interesting  excerpts  from  this  charming  author's  works. 
To  one  who  is  not  acquainted  with  Montaigne  and  his  work  Taylor's 
essays  will  open  to  him  a  delightful  series  of  future  pleasures.  The 
book  is  well  worth  reading  and  would  make  a  very  agreeable  remem- 
brance to  one's  medical  friends,  as  it  is  nicely  bound  and  attractively 
gotten  up.  M. 


"Brain  Abscess:"  Prs  Surgical  Patii()LO(;y  and  Operative 
Technic.  By  Wells  P,  Eagleton,  M.I).,  Medical  Director, 
Newark  Eye  and  Ear  Infirmary,  etc.  Pp.  282;  46  illustrations. 
New  York  City:  The  Macmillan  Company,  1922. 

Dr.  Eagleton  has  written  an  excellent  book  on  brain  abscess 
and  one  that  fills  a  real  need.  In  fact,  it  is  not  often  that  a  book 
finds  a  more  ready  field  of  usefulness  waiting  for  it  than  this  book 
does.  The  author  has  taken  great  care  in  its  pre])aration  and  has 
candidly  set  forth  his  own  experience  in  this  field,  even  though  not 
by  any  means  invariably  encouraging,  as  well  as  a  comprehensive 
review  of  the  literature.  No  one  has  known  a  great  deal  about 
brain  abscess,  so  this  work  will  help  anyone  interested  in  the  subject. 

Tlu>  re\'iewer  is  in  entire  accord  with  Dr.  Eagleton  when  he  states 
in  the  l)eginning  that  "in  no  other  bn»nch  of  surgery  may  the  advisa- 
bility of  a  major  operation  depend  upon  such  a])])arently  trivial 
manifestations;  in  no  other  ])art  of  the  body  will  neglect  of  slight 
hemorrhage  l)lay  so  important  a  ])art  in  the  reco\ery  or  in  the  future 
well  being  of  the  patient,"  etc.  As  a  matter  of  fact,  no  one  should 
be  allowed,  unless  in  dire  emergency,  to  invade  the  cranial  cavity 
for  brain  abscess  or  any  other  acute  or  chronic  lesion  of  th(>  brain 
who  has  not  taken  the  trouble  to  de^'elop  a  special  technic,  a  large 
part  of  which  is  the  proper  handling  of  nerve  tissue.  It  is  unusual, 
th(M'efore,  for  a  specialist  in  another  field,  although  an  allied  one,  to 
develo])  this  necessary  point  of  \iew  and  technic  as  uncpiestionably 
Dr.  Kagleton  has  done.  There  are  a  few  little  things  about  the  book 
that  the  revitnver  might  have  done  differently.  For  instance,  he 
would  ha\e  changed  the  order  and  j)ut  Part  III,  Surgical  Diagnosis, 
and  the  succeeding  chapters  up  to  Cha])ter  Xl\  ,  Com))licatioiis 
and  Results,  in  the  first  ])art,  as  this  seems  a  inoi'e  logical  se(iueiice. 
A  good  deal  (tf  stress  is  laid  on  technic,  ])erhaps  rightl\'  so,  since 
acntc    brain    abscess    is  an   crncrucncN    and   must   be  so  dealt   with 
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^vhere^"er  it  arises.  The  illustrations  for  tlu-  most  |)art  arc  uood 
and  am])lit"y  the  text.  The  reviewer  extends  his  coniiratnlations 
to  the  author  on  a  book,  well  done,  which  he  believes  is  destined  to 
become   a   classic   in   its  field.  R. 


Diseases  of  Womex.  By  Harry  Sturgen  Crossen,  JNI.l ).,  ( 'linical 
Professor  of  Gynecology,  Washington  University  Medical  School. 
Fifth  edition.  Pp.  1005;  934  engravings.  St.  Louis:  (\  \. 
Crosby  Co.,  1922. 

Written  for  the  general  practitioner,  this  book  descril)es  in  ample 
detail  the  methods  to  be  used  in  determining  a  diagnosis  and  presents 
clearly  the  treatment  to  be  selected  and  ai)])lied  by  him.  The 
technical  description  of  major  oj^erations  is  not  within  its  scoi)e,  l)ut 
the  important  features  of  preparatory  and  after-treatment  ai'c  fully 
covered.  The  arrangement  of  the  subject-matter  has  been  accom- 
plished with  such  evident  skill  that  its  value  for  easy  reference  is 
readily  apparent.  Where  repetition  has  been  necessary  for  this 
purpose  it  may  be  not  only  excused  but  commended.  The  liberal 
use  of  well  selected  and  appropriately  placed  illustrations  is  note- 
worthy. This  edition  shows  extensive  rcA'ision  and  brings  up  to 
date  the  jjhases  of  gynecology  in  which  the  most  recent  advances 
have  been  made.  The  emphasis  placed  on  pathology  by  the  addi- 
tion of  new  illustrations  is  in  keeping  with  the  character  of  the  text. 

L. 


Chloroform  Anesthesia.  By  A.  Goodman  Levy,  JNLD., 
M.R.C.P.,  Physician  to  the  City  of  Lc^ndon  Hospital  for  Diseases 
of  the  Chest.  Pp.  155;  9  illustrations.  New  York:  William 
Wood  &  Co.,  1922. 

The  a<lmiiiistration  of  chloroform  is  becoming  a  lost  art  in  many 
hospitals  in  this  country.  The  literature  of  the  last  few  years  has 
aroused  a  vague  fear  of  its  effects,  so  that,  when  it  is  occasionally 
selected  because  other  anesthetics  are  strongly  contraindicated,  it 
is  too  often  given  timidly  because  the  scientific  basis  of  its  dangers 
is  not  well  understood.  The  author's  experience  as  an  anesthetist, 
his  exi)erimental  work  with  animals,  and  his  presentation  of  the 
basal  sciences  as  well  as  the  physiology  concerned  give  a  stamp  of 
authority  to  the  work  that  is  convincing.  The  book  places  chloro- 
form anesthesia  on  a  newer  and  firmer  basis.  It  commends  itself 
not  only  to  anesthetists  but  to  others  interested  in  the  principles 
of  the  distribution  of  a  druiir  in  the  tissues.  L. 
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The  Basis  of  Psychiatry.  \W  Alhehj'  ('.  Buckley,  M.I)., 
^Medical  Superintendent  of  Friend's  Hosjiital,  I^'rankford ;  Associate 
Professor  of  Psychiatry,  Graduate  School  of  MerHcine,  University 
of  Pennsylvania.  Pp.  447;  79  illustrations.  Philadelphia  and 
London:  J.  B.  Lippincott  Company. 

T\  this  book,  relatively  small  when  one  considers  the  subject, 
Dr.  l^uckley  has  placed  a  world  of  information  recjarding  mental 
diseases.  The  first  1  lo  pa^^es  of  the  book  are  ^i'iven  over  to  chapters 
on  biologic  phenomena,  cerebral  de\e]o])ment  and  receptive  appa- 
ratus, mental  development,  and  ])sychological  processes;  in  these 
pages  is  put  forth  a  real  foundation  for  any  student  of  psychiatry. 
Dr.  Buckley's  discussion  of  the  psychoses  and  psychoneuroses  is 
clear,  simple  and  easy  to  follow.  The  work  is  one  of  the  best  on 
})svchiatrv  and  the  author  should  be  congratulated  on  his  effort, 

W. 


Path(»l()(;y  of  the  Nervous  System.  By  F..  Farquhar  Buzzard, 
M.A.,  M.I).,  F.R.C.P.,  and  J.  Godwin  (Jreexfield,  B.Sc,  M.D., 
M.R.C.P.,  London.  Pp.  334;  103  illustrations.  New  York: 
Paul  ]].  Iloeber,  1<)22. 

This  is  one  of  the  few  books  devoted  entirely  to  the  pathology 
of  the  nervous  system.  It  is  well  written,  the  paper  and  the  illus- 
trations are  excellent,  and  the  type  clear-cut.  From  the  standpoint 
of  the  neurologist  it  might  be  said  that  the  book  is  somewhat  ele- 
mentary; l)Ut  for  students  and  those  practitioners  in  lines  other  than 
neurology,  this  book  will  be  an  excellent  guide  to  the  changes  brought 
about  in  the  nervous  system  by  disease.  The  first  ;)04  pages  are 
devoted  to  i)athology ;  the  remainder  of  the  book  takes  up  the  various 
staining  methtxls  and  the  examination  of  the  cerebrospinal  fluid. 
The  authors  are  ai)i)arently  little  acquainted  with  the  writings  of 
American  neurologists,  if  one  is  to  judge  from  the  references. 

W. 


Diseases  of  the  Thyroid  Gland.  By  Arthur  E.  Hertzlfr, 
M.D.,  F.A.C.S.,  Professor  of  Medicine  in  the  University  of  Kansas 
School  of  Medicine;  Surgeon  to  the  Halstead  Hospital,  Halstead, 
Kansas,  etc.  Pp.  245;  100  illustrations.  St.  Louis:  ('.  V. 
Mosby  ('om])any,  1922. 

I\  calling  attention  to  the  adxantages  of  the  small  country  hos- 
])ital  for  studying  such  conditions  as  goiter,  which  require  prolonged 
ol)ser\atioii,  the  author  performs  a  real  ser\ice.    The  ])resent  volume 
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is  proof  that  such  a  study  may  be  of  (Hstinct  \ahu'.  It  is  to  l)e 
refijretted  however,  that  the  preseutation  of  statistics  has  heen 
avoided.  If,  as  the  author  states,  statistics  on  goiter  as  now  i)uh- 
Hshed  are  misleachnj;"  in  that  the>'  ])resent  tlie  (hsease  in  too  ojjti- 
inistic  a  hii'ht,  it  would  seem  tliat  a  \ahiahk>  ser\ice  mi<i;ht  l)e  per- 
fonued  by  the  country  hosi)ital  in  collecting  statistics  under  the 
more  favorable  circumstances  which  may  exist  in  such  institutions, 
and  in  presenting  the  disease  in  its  true  light. 

The  first  portions  of  the  book  are  taken  up  with  considerations 
of  goiter  which  would  a])peal  equally  to  the  ])hysician  and  the 
surgeon.  The  last  two  chapters  are  devoted  to  surgical  considera- 
tions. The  style  is  interesting,  the  illustrations  good.  The  l)ook 
contains  points  of  practical  value  to  the  physician  or  the  surgeon, 
and  is  decidedly  worth  reading.  A. 


Syphilis  of  the  Innocent.  By  Harry  C.  Solomon,  M.l).,  ("hief 
of  Therapeutic  Research,  Boston  Psychopathic  Hospital;  Instruc- 
tor in  Psychiatry  and  Neuropathology,  Harvard  Medical  School, 
and  Maida  Herman  Solomon,  A.B.,  B.S.,  Research  Social 
Worker,  Boston  Psychopathic  Hospital,  Boston.  Pp.  2.')!). 
Washington:  Pnited  States  Interde]:)artmental  Social  Hvgiene 
Board,  1922. 

The  authors,  undoubted  autliorities  upon  the  social  and  medical 
aspects  of  this  disease,  here  present  a  study  of  the  social  effects  of 
syphilis  on  the  family  and  the  community.  To  students  of  social 
hygiene  this  work  will  be  of  the  greatest  value,  and  in  it  the  general 
l)ractitioner  and  syphilologist  will  find  a  surprising  amount  of  infor- 
mation condensed  into  a  few  very  readable  pages.  A. 


Rechonal  Anesthesia.  By  Gaston  Labat,  JNI.D.,  Lecturer  in 
Regional  Anesthesia  at  New  York  University.  Pj).  49();  'olo 
original  illustrations.  Philadelphia  and  London:  W.  II.  Saunders 
('om})any,  1922. 

The  author  states  that  "the  object  of  this  work  is  to  afford  the 
opportunity  of  acquiring  rapidly  a  practical  knowledge  of  regional 
anesthesia  and  to  teach  the  reader  how  to  use  the  method  success- 
fully," and  he  has  fulfilled  that  object  most  abundantly.  It  is 
clearly  and  concisely  written  in  such  a  way  that  a  person  can  rapidly 
gain  the  desired  information  about  a  region  of  anatomy  where  he 
had  never  used  regional  anesthesia  previously.  The  last  chapter 
on  the  "relative  value  of  regional  anesthesia"  might  well  have  been 
given  a  first  chapter  position  for  the  benefit  of  those  who  have  had 
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doubt  about,  or  no  experieuce  with,  this  form  of  anesthesia.  The 
diagrammatic  ilhistrations  are  most  instructive  as  to  points  in 
technic  and  anatomy,  and  should  famiharize  one  with  structures 
instantly  which  might  be  otherwise  disregarded. 

It  seems  to  the  writer  that  this  work  would  be  a  most  useful 
addition  to  anyone  claiming  to  do  any  tyjie  of  surgery,  for  e\"ery 
region  of  the  body  is  expertly  covered,  and  it  is  known  that  regional 
anesthesia  is  most  desirable  in  many  cases  and  an  absolute  necessity 
in  others.  Any  description  of  a  work  summarizing  the  amount  of 
labor  necessary  to  make  it  possible,  and  yet  so  thorough,  so  precise 
and  so  l)eneficial  to  both  surgeon  and  the  welfare  of  his  ])atient, 
seems  totall.y  inadequate.  B. 


Clixical  IMedicixe:  Tuesday  Clinics  at  the  Joiixs  Hopkixs 
Hospital.  By  Lewellys  F.  Barker,  ]\I.I).,  LL.D.,  Professor 
of  ^Medicine,  Emeritus,  Johns  Hopkins  I  niversity;  Visiting 
Physician  to  Johns  Hopkins  Hospital,  Baltimore,  Md.  Pp. 
017;  07  illustrations.  Philadelphia  and  London:  ^Y.  B.  Saunders 
(\)m])any,  1922. 

Pr  is  difficult  to  estimate  the  worth  of  this  book,  for  there  is  much 
in  it  to  praise  and  nuich  to  criticize  unfavorably.  The  thirty-one 
clinics  are  presented  in  the  form  of  dialogue  between  Dr.  Barker 
and  one  or  more  hyperstudents;  each  is  a  complete  exposition  of  its 
s])ecial  topic  and  displays  the  author's  wide  knowledge  of  clinical 
and  laboratory  medicine  and  of  medical  bibli()gra])hy.  The  clinics, 
however,  are  unrelated  and  in  many  instances  are  concerned  with 
rare  or  at  least  unusual  diseases,  for  example:  "  (  Tronic  progressive 
nniltiple  ossifying  myositis."  It  is  difficult  in  this  form  of  clinical 
l)resentation  to  avoid  faulty  emphasis,  as,  for  example,  occurs  in  the 
following  sentence  on  i)age  ISO,  where  in  speaking  of  the  roentgen- 
ray  plates  it  is  pointed  out  that  "the  stomach  is  dilated  and  has  not 
emptied  itself  at  the  end  of  fifteen  hours;  besides,  the  duodenal  ca]) 
is  not  emptied." 

Esoteric  words  and  j)hi'ases  aliound  — "  the  cardiovascular  stripe," 
"smear  of  the  gland  punctate,"  "arcHexia,"  "autoanthro])ophagus," 
for  the  latter  of  which  the  author  almost  apologizes. 

As  examples  of  bedside  teaching  these  clinics  are  inspiring  and 
suggesti\e  to  any  one  who  studies  the  teaching  of  internal  mediciue, 
and  this  is  true  even  though  the  careful  editing  which  the  clinics 
nnist  have  undergone  has  somewhat  lessened  their  si)()ntaneity. 
To  Professor  Barker's  former  students  the  book  will  certainly 
achic\'c  its  j)urpose,  as  state*!  in  its  preface,  of  recalling  to  them  some 
of  the  interesting  hours  s])ent  together.  Inherently,  however,  the 
book  can  Inne  but  a  limited  usefulness  for  the  a\erage  student  or 
])ractitioiicr  of  medicine.  P. 
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Blood  and  Bone-marrow  Findings  During  Life  in  Cryptogenetic 
Pernicious  Anemia,  Especially  During  the  Stage  of  Remission. — 
1.  Zadkk  (Zf.schr.  f.  Idiii.  Med.,  1922,  95,  GO)  has  undertakeji  a  study 
of  the  bone  marrow  during  life,  together  with  examinations  of  the 
blood,  in  pernicious  anemia.  From  his  comparative  studies  of  the 
blood  and  marrow,  he  arrives  at  the  following  conclusions:  the  charac- 
teristic macrocytosis,  anisocytosis  and  hypercliromia,  with  megaloblasts, 
observed  at  the  height  of  an  Addisonian  anemia,  is  the  expression  of 
a  blood  regeneration  resulting  from  increased  blood  destruction;  with 
this,  there  is  a  megaloblastic  reaction  of  the  bone  marrow  of  the  long 
l)ones.  Close  relations  exist  between  the  degree  of  the  megalo- 
l)lastic  reaction  of  the  marrow  and  the  number  of  erythroblasts 
and  macrocytes  circulating  in  the  blood.  The  increased  blood  de- 
struction may  be  followed  clinically  at  this  stage  by  the  golden-yellow 
color  of  the  serum  with  bilirubinemia,  by  urobilinuria  and,  at  autopsy, 
by  siderosis  of  the  liver.  The  periods  of  improvement  which  occur  in 
most  cases  of  Addisonian  anemia  are  usually  stages  of  relative  re?7iissio7i, 
which  are  related,  both  clinically  and  hematologically,  to  the  symptom 
complex,  pernicious  anemia,  since  the  hemolysis  at  this  stage  of  the 
disease  is  only  slightly  decreased,  with  no,  or  only  few,  evidences  of 
regeneration  of  the  blood.  During  relative  remissions,  the  marrow 
of  the  long  bones  likewise  reverts  to  a  more  normal  state,  and  in  place 
of  red  marrow,  one  finds  a  yellow  marrow,  which  again  becomes  red 
during  a  recurrence  of  the  disease.  The  remission  is  not  the  result  of 
the  megaloblastic  marrow  reaction,  since  macrocytes  and  erythroblasts 
disappear  from  both  blood  and  marrow.     The  megalol)lastic  marrow 
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is,  therefore,  not  tlie  priiiiarv  lesion  of  tiie  disease,  hnt,  ratlier,  the 
reaction  to  the  toxic,  hemolytic  p(^ison  of  pernicious  anemia.  The 
examination  of  the  marrow  dm'ing  hfe  serves  as  an  index  of  the  se\erity 
of  the  cHsease  as  well  as  of  its  stage.  In  Acr\-  few  cases  of  Addisonian 
anemia  is  the  improvement  so  j>reat  that  no  criteria  of  the  disease  are 
to  be  found  hematolofi;ically.  In  these  instances  of  coinplrtr  remission, 
the  red  count  and  liemoglol)in  may  be  normal,  though  often  the  hemo- 
globin is  somewhat  reduced.  Clinically,  during  such  complete  remis- 
sions, the  only  sequekie  of  the  anemia  may  be  the  myocardial  insufficiency, 
achylia  gastrica  and  spinal  cord  changes,  which  .so  often  form  a  part 
of  the  clinical  picture.  The  marrow  of  the  long  bones  at  this  stage  of 
the  disease  is  meeting  no  unusual  demands  and  is  yellow  fatty  marrow 
devoid  of  erythrol)lasts.  The  megalol)lastic  bone  marrow  of  pernicious 
anemia  is  one  of  the  processes  of  the  disease  which  is  resolved  during 
remissions.  It  is  to  be  looked  upon  as  a  secondary,  labile  reaction, 
conditional — according  to  the  intlividual  resistance  of  the  patient — 
upon  the  degree  of  increased  hemolysis;  and  the  degree  of  the  megalo- 
blastic marrow  reaction  is  indicated  by  the  cells  in  the  l)lood.  (Like 
most  of  his  Teutonic  confreres,  Zadek  is  apparently  content  to  remain 
in  blissful  ignorance  of  all  work  wliich  emanates  beyond  the  Rhine. 
Without  intending  to  minimize  the  value  of  observations  upon  the 
marrow  during  life,  it  may  not  be  amiss  to  point  out  the  fact  that  the 
most  important  conclusions  of  Zadek  were  arrived  at  some  twenty 
\-ears  ago  by  Warthin  of  the  University  of  Michigan,  whose  results 
published  in  this  Joiinuil,  were  based  upon  autopsy  findings  at  various 
stages  of  pernicious  anemia.) 

Reactions  of  the  Cerebrospinal  Fluid  in  Disseminated  Sclerosis. — 
Ch.  Acu.\kd  and  J.  Thiers  {Compt.  rciui.  Soc.  dc  hiuL,  Paris,  19i'2,  87, 
lOOG)  report  findings  in  the  cerebrospinal  fluid  of  disseminated  sclerosis 
which  may  prove  to  be  of  diagnostic  importance.  In  a  case  reported 
by  Achard  recently,  a  negative  Wassermann  reaction  and  a  positiAe 
colloidal  benzoin  reaction  (reaction  du  benzoin  colloidal)  were  encoun- 
tered. The  latter  test  was  reported:  122,202,222,000.  Takgowla 
and  MuTTERMlLCH  {Ibid.,  1922,  87,  974)  ha^e  recently  reported  similar 
changes  in  the  spinal  fluid  in  a  patient  ill  with  this  disease.  The  authors 
report  2  further  cases  of  disseminated  sclerosis,  in  wliich  the  reactions 
of  the  cerebrospinal  fluid  were  like  those  reported  abo^•e.  In  a  woman 
who  died  of  the  disease,  they  found  a  clear  spinal  fluid,  which  ^  ielded 
a  negative  Wassermann  test  and  a  strongly  positi^  e  colloidal  benzoin 
reaction:  222,222,221,000.  In  the  second  patient,  a  man,  whose 
spinal  fluid  was  also  clear  and  contained  no  cells,  the  Wassermann  test 
was  negative  and  the  colloidal  benzoin  reaction  was  subpositive,  in  the 
sense  that  it  gave  a  precipitate  in  the  first  two  tubes,  i.  c,  in  the  syphi- 
litic z(me:  1 11 ,000,2()0,()()0.  In  this  fluid  A.  Petit  demonstrated  the 
presence  of  spirochetes.  If  disseminated  sclerosis  is  in  reality  a  spiro- 
chetosis, as  the  researches  of  Petit  seem  to  show,  it  would  not  be  sur- 
prising, the  authors  point  out,  if  some  of  the  humoral  reactions  of 
another  spirochetosis,  syphilis,  should  be  met  with.  One  can  thus 
explain  a  positive  Wassermann  reaction  found  at  times  in  the  cere- 
bro.spinal  fluid  of  patients  suftering  from  disseminated  sclerosis,  without 
necessarily  concluding  that  the  disease  is  syphilitic  in  nature. 
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Intestinal  Infections  and  Toxemias  and  Their  Biological  Treatment. — 
N.  P.  Normal  and  A.  E.  Eggston  {Xcw  York  Med.  Juur.  and 
Med.  Rec,  1922,  116,  623)  base  their  treatment  on  five  factors:  (1) 
The  removal  of  foci  of  infection  from  the  upper  digestive  and  respi- 
ratory tracts;  (2)  the  efficient  non-surgical  mechanical  drainage  of  the 
colon;  (3)  sufficient  doses  of  pure  cultures  of  living  strains  of  Bacillus 
acidophilus;  (4)  the  maintenance  of  a  protecti\e  intestinal  flora  by  a 
proper  diet;  (5)  autogenous  vaccines  in  selected  cases. 


Phases  of  Gastrointestinal  Infection,  Pathology  and  Treatment. — 
G.  R.  Satterlee,  {Actv  York  Med.  Jour,  and  Med.  Rec,  1922,  116, 
619)  states  that  chronic  intestinal  toxemia  is  a  definite  entity  and  is 
the  primary  cause  of  the  protean  symptoms  characteristic  of  chronic 
intestinal  disease.  It  may  have  one  or  more  of  tiie  following  sources: 
bacterial  ]>y-products  of  the  food  in  the  intestinal  lumen;  autogenous 
non-bacterial  metabolic  products  arising  from  the  digestiA-e  epithelium; 
local  bacterial  foci  in  the  intestinal  wall.  Of  these  the  last  is  by  far 
the  most  important,  as  inferred  from  pathological  findings  and  immunity 
studies.  Successful  treatment  consists  in  the  removal  of  all  accessible 
foci  of  infection  and  the  treatment  of  the  bowel  focus  by  antigens  pre- 
pared from  bacteria  isolated  from  the  mesenteric  lymph  glands  at  the 
time  of  operation  or  from  the  stools  in  those  patients  who  have  not 
been  operated  upon.  If  this  treatment  fails  the  radical  operation  of 
colectomy  may  in  special  cases  be  indicated. 


The  Effect  of  Magnesium  Sulphate  on  the  Secretion  of  Bile: 
Experimental  Study. — E.  B.  Frazier  (Jour.  Am.  Mid.  .i.v.s//.,  H)22, 
79,  1594)  undertook  a  series  of  experiments  on  dogs  to  determine 
wliether  magnesium  sulphate  introduced  directly  into  the  duodenum 
or  injected  intravenously  caused  any  change  in  the  amount  or  char- 
acter of  the  bile  secreted.  In  the  control  experiments  the  bile  flow 
was  found  to  be  fairly  uniform  in  fasting  animals;  and  since  all  factors 
could  be  controlled,  any  fluctuation  in  the  secretion  could  be  ascribed 
to  the  injection  of  the  salt.  After  intraduodenal  injection,  the  duo- 
denum, seen  through  the  skin,  contracted  at  first  and  then  during  the 
next  thirty  to  sixty  minutes  remained  in  a  state  of  wide  relaxation. 
The  initial  contraction  was  probably  due  to  the  mechanical  stimu- 
lation of  the  muscular  wall  by  the  needle.  The  effects  on  bile  flow 
were  entirely  negative.     Whether  the  magnesium  sulphate  solution 
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was  injected  directly  into  the  duodenum  or  into  the  veins,  the  bile 
flow  remained  practicall\-  constant,  thouj'h  in  a  considerable  proportion 
of  experiments  the  secretion  was  lessened.  When  bile  was  injected 
into  the  duodenum  there  was  a  definite  and  prompt  increase  in  the 
bile  output  confirming  the  generally  accepted  statement  that  bile 
itself  is  the  best  cholagogue. 

The  Effects  of  Thyroxin  and  Iodides  on  Metabolism. — F.  Hilde- 
BRANDT  (Thcrap.  d.  Gegen.,  1922,  24,  363)  found  that  the  feeding  of 
thyroid  extract  to  rats  causes  a  loss  of  weight,  an  increase  in  0-con- 
sumption  and  a  decrease  in  the  respiratory  quotient.  Since  there  is 
no  augmentation  of  urinary  nitrogen,  the  decreased  respiratory  quotient 
is  intrepreted  as  an  indication  of  increased  oxidation  of  fat.  The  intra- 
venous injection  of  thyroxin  causes  identical  changes  in  metabolism 
and  the  author  agrees  with  Kendall  in  regarding  thyroxin  as  the 
active  principle  of  the  thyroid  gland.  Thyroxin  contains  about  (if) 
per  cent  of  iodine  and  it  occurred  to  the  author  that  the  alterations 
in  metabolism  might  be  due  to  the  splitting  off  of  free  iodine; 
accordingly,  the  effects  of  iodine,  in  the  form  of  potassium  iodide  and 
in  amounts  equivalent  to  that  contained  in  thyroxin,  were  determined 
and  were  found  to  be  the  same  as  those  following  thyroid  feeding  or 
thyroxin  injection.  The  intravenous  injection  of  potassium  iodide 
into  rats  fed  on  thyroid,  stopped  the  loss  of  weight  and  flattened  the 
gradient  of  0-consumption;  in  some  cases  there  were  gain  in  weight 
and  decrease  in  oxygen  intake.  These  experiments  confirm  the 
clinical  findings  that  minimal  doses  of  iodine  lessen  the  metabolic 
upset  of  "hyperthyroidism."  If  large  doses  of  potassium  iodide  are 
injected  into  thyroid  fed  rats,  the  loss  of  weight  and  the  0-consumption 
are  greatly  exaggerated,  a  reaction  that  finds  its  counterpart  in  the 
distinctly  harmful  effects  of  large  doses  of  iodides  in  "  hyperthyroidism." 
Further  experiments  showed  that  the  response  to  potassium  iodide 
is  not  altered  by  thyroidectomy  and  the  conclusion  is  drawn  that  the 
metabolic  changes  cannot  l)e  due  to  an  action  of  potassium  iodide  on 
the  cells  of  the  thyroid  glands.  By  a  process  of  exclusion,  the  author 
is  forced  to  conclude  that  the  metabolic  changes  are  due  to  a  specific 
action  of  iodine  on  all  the  cells  of  the  organism. 
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The  Vital  Capacity  of  the  Lungs  of  Children  in  Health  and  Disease. — 

Stewart  {Am.  Jour.  Dis.  Child.,  1922,  24,  451)  as  a  result  of  his 
exhaustive  studies  found  that  at  either  correspondingfage,fstanding 
height,  sitting  height  or  body  weight  the  vital  incapacity  of^the^lungs 
is  constantly  greater  with  boys  than  with  girls,  the  dift'erence  increasing 
with  ('Special  lapidity  during  the  latter  half  of  childhood.     The  curves 
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of  vital  capacity  as  plotted  aj;ainst  age,  standing  and  sitting  height  in 
general  pui'sue  a  sinuous  course  showing  a  fairly  iniifonn  increase  at 
first,  followed  later  by  a  period  of  more  ra])id  growth  in  lung  cajiacity, 
which  later  diminishes  in  rate.  The  curvc^  plotted  against  body  weight 
for  the  boys  showed  a  more  luiiforni  curve,  while  that  for  girls  lias  a 
definitely  convex  form.  The  absolute  annual  increase  in  vital  capacity 
in  general  is  fairly  uniform  during  early  childhood,  but  increases  in 
rapidity  about  the  time  of  puberty  and  declines  later.  The  relati\  (>  in- 
crease in  ^•ital  capacity  apparently  decreases  at  first,  becomes  relati\ely 
more  rapid  about  the  time  of  puberty  and  then  proceeds  at  a  slower 
rate  again.  The  period  of  acceleration  in  the  rate  of  growth  in  lung 
capacity  begins  and  terminates  at  an  earlier  age  in  girls  than  in  boys. 
Throughout  childhood  the  vital  capacity  formed  a  greater  proportion 
of  the  estimated  adult  maximum  for  women  with  the  girls  than  with 
the  boys.  x\s  a  whole,  as  respects  lung  capacity  at  corresponding 
ages,  the  girls  may  be  considered  as  relatively  more  mature  than  the 
boys.  The  vital  capacity  of  the  lungs  apparentlx'  reaches  a  maximum 
near  the  twentieth  year  with  the  boys  and  probably  slightly  earlier 
with  the  girls.  On  using  the  proper  values  for  the  constant,  the  vital 
capacity  may  be  computed  accurately  from  the  sitting  height,  the 
standing  height,  the  age,  or  the  l)ody  weight.  The  probable  error  of 
random  sampling  increases  as  the  vital  capacity  increases,  l)ut  all  in 
all  it  is  relatively  small,  amounting  to  less  than  25  cc  as  a  rule. 
Averages  obtained  from  an  infinitely  large  numljer  of  comparable 
series  would  vary  only  slightly  from  those  ol)tained  in  the  present 
limited  series  of  this  observer.  The  standard  deviation  or  absolute 
\ariability  increases  as  a  rule  as  the  vital  capacity  increases  and  is 
usually  greater  with  boys  than  with  girls  of  corresponding  age  and 
size.  The  coefficient  of  variation  or  relative  \ariability  for  each  sex 
decreases  during  the  early  years  of  childhood,  increases  about  the  age 
of  pul)erty  and  later  declines  again.  The  extent  of  tlie  dispersal  of 
the  indi^'idual  obser^'ations  from  the  averages,  appears  to  be  smaller 
when  averaged  in  groups  differing  5  cm.  in  standing  height  or  2  cm. 
in  stem  length,  than  when  averaged  according  to  age  in  years  as  esti- 
mated from  the  nearest  birthday.  Children  may  have  a  normal  vital 
capacity  even  in  the  presence  of  a  definite  insufficiency  of  the  mitral 
valves,  and  these  individuals  show  little  abnormal  tendency  to  dyspnea 
on  exertion.  In  more  serious  cases  the  vital  capacity  is  greatly  reduced, 
and  the  tendency  to  respiratory  embarrassment  is  j^roportional  to  the 
reduction  in  lung  capacity.  When  the  condition  of  the  heart  improves 
the  vital  capacity  gradually  increases.  Acute  bronchitis  produces  a 
temporary'  reduction  in  \'ital  capacity  whicli  in  se\'ere  cases  may  he 
very  marked.  During  the  course  of  lobar  pneumonia  the  \ital  capacity 
rapidly  undergoes  an  enormous  reduction  even  in  cases  free  from 
pleurisy.  The  reduction  is  altogether  out  of  proportion  to  the  extent 
of  the  pneumonic  process  in  the  lungs.  Following  tlie  crisis,  the  vital 
capacity  gradually  returns  to  normal  in  a  comparatively  short  time. 
Physical  signs  of  the  disease  may  disappear  before  the  normal  ca])acity 
is  reached.  In  complicated  cases  the  return  of  vital  capacity  to  normal 
may  be  greatly  delayed.  While  bronchial  asthma  may  cause  an  enor- 
mous reduction  in  the  vital  capacity  immediately  following  an  attack, 
the  reduction  promptly  disappears  as  the  symptoms  suljside.  Even  in 
children  subject  to  the  disease  for  several  years  there  is  a])parently 
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no  permanent  reduction  in  the  capacity  of  the  hings.  With  chil(h'en 
showing  shght  evidence  of  tuberculosis  such  as  a  positive  Pircfuet 
reaction,  and  having  a  poor  health  record,  and  also  with  those  having 
a  definite  tuberculosis  the  Aital  capacity  is  as  a  rule  normal.  In  a  few 
instances  there  is  apparently  some  subnormal  tendency  of  the  lung 
capacity  which  leads  to  the  suspicion  of  tuberculosis.  In  incipient 
pulmonary  tuberculosis  the  vital  capacity  may  be  practically  normal 
even  in  the  presence  of  a  very  active  and  virulent  infection  in  the  lungs. 
In  advanced  pulmonary  tuberculosis  the  A'ital  capacity  is  reduced  in 
proportion  to  the  extent  of  the  disease  process.  The  abnormal  tendency 
to  dyspnea  on  exertion  is  much  more  marked  where  the  reduced  vital 
capacity  is  caused  by  disease  of  the  heart  than  when  caused  by  disease 
of  the  lung  alone.  

A  Clinical  and  Chemical  Study  of  Butter-soup  Feeding  in  Infants. 

—  Browx,  Courtney  and  MacLachlan  (Ant.  Jour.  JJi.s.  Child., 
1922,  24,  3G8)  found  that  the  use  of  butter-flour  mixtures  for  very 
young  antl  very  small  infants  was  generally  attended  by  rapid  gain  in 
weight  yet  uniform,  improvement  in  vigor,  in  tissue  turgor,  in  disposi- 
tion and  in  resistance  to  infection.  Extraordinarily  good  results  were 
obtained  with  many  infants  suffering  from  atrophy.  It  is  not  indicated, 
however,  for  children  with  diarrhea  or  other  forms  of  fat  or  carbo- 
hydrate intolerance.  The  caloric  intake  with  this  form  of  food  was 
usually  high,  averaging  approximately  70  calories  per  poimd.  In  some 
cases  signs  of  mild  rickets  or  of  a  condition  simulating  rickets,  were 
seen  after  continuous  use  of  butter-soup.  No  edema  was  encountered. 
If  the  weight  became  stationary  after  long  use  of  butter-soup,  the  addi- 
tion of  protein  to  the  food  or  temporary  feeding  with  a  cow's  milk 
dilution,  was  sufhcient  to  bring  about  a  continuation  of  the  rapid  weight 
gain.  The  stools  with  this  food  were  acid,  strongly  resembling  those  of 
breast  feedings,  but  were  much  larger.  Like  breast  milk  feces  they 
contained  a  high  percentage  of  fat.  There  was  generally  a  poor  reten- 
tion of  fat,  and  sometimes  a  poor  retention  of  nitrogen  and  of  total 
salts  especially  by  the  older  children.  There  was  usually  a  fair  retention 
of  calcium.  Sodium  chloride  was  retained  in  al)normal  amounts.  The 
feces  contained  an  excess  of  inoi'ganic  bases  over  inorganic  acids,  and 
the  urine  showed  the  reversed  condition.  The  excess  of  bases  in  the 
feces  was  not  to  be  accounted  for  by  the  quantity  of  fat  excreted  as 
soap,  but  apparently  indicated  the  presence  of  lower  acids. 
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Drug  Eruptions.     Wilk,  Wrkjut  and  .Smith  {Arch,  of  Dermal,  and 
tSi/ph.,  J922,  6,  52!))  in  a  preliminary  study  of  iodide  and  bromide 
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exanthems  report  that  iodide  and  Ijromide  eannot  he  found  in  the 
purulent  material  from  iodide  and  hromide  aene.  They  state  that 
cutaneous  tests  for  sensitization  to  these  drugs  are  iuAariahly  negative, 
so  that  it  is  impossible  to  use  such  tests  to  determine  a  j)reexistent 
sensitiveness.  Wise  and  Parkiifrst  {Arch.  Dcrnuif.  a  ml  Si^p/t., 
1922,  6,  o42)  gave  a  valual)le  account  of  the  erii])ti\('  jjhenomena 
associated  with  the  administration  of  recent  medicaments.  They  cite 
the  observation  of  Stuhmer  that  sel)orrheic  eruptions  precHspose  to 
arsphenamine  dermatitis,  and  that  the  eruption  usually  is  most  per- 
sistent at  the  sites  of  prcflilection  for  seborrhea.  The  arsphenamine 
"fixed  exanthem,"  which  has  attracted  much  attention  in  the  European 
literature,  is  a  recurrent  plaque  of  an  urticarial  or  eczmatoid  type 
v.'hich  appears  following  each  injection  of  the  drug,  tending  to  disappear 
between  injections.  The  plaques  ma}-  be  solitary  or  as  many  as  a 
dozen  may  appear.  Pigmentation  becomes  marked  at  the  site  of  the 
recurrent  lesions.  The  resemblance  to  the  antipyrin  and  phenol- 
phthalein  eruption  is  ol)vious.  Lichenoid  eruptions  and  actual  out- 
breaks of  lichen  planus  following  upon  courses  of  arsphenamine  and 
mercury  have  been  described.  Mc  Cafferty  (Arch.  Dcrrimi.  and 
Si/ph.,  1922,  6,  591)  reports  in  detail  a  case  of  this  type  in  which  both 
the  clinical  and  histological  picture  conformed  to  that  of  lichen  planus. 
The  familiar  diffuse  pigmentation  of  the  skin  and  hyperkeratoses  of 
the  palms  and  soles  which  were  long  thought  not  to  occur  with  the 
administration  of  the  arsphenamines,  are  now  known  to  be  among  the 
possible  complications,  and  cases  are  cited  from  the  literature  as 
reported  by  Hoft'mann,  Hellet,  Philip  and  others.  Herpetic  eruptions 
are  recognized  as  rather  frequent  after  arsphenamine.  There  are  no 
authentic  reports  of  argyria  following  silver  arsphenanune,  according 
to  these  authors.  The  controversy  as  to  whether  an  arsphenamine 
dermatitis  can  favorably  influence  the  course  of  a  syphilitic  infection 
l)y  arousing  the  defence  mechanism  of  the  skin  ("  esophylaxis  "  according 
to  Hoffman)  is  reviewed.  While  there  seems  to  be  a  weight  of  opinion 
in  favor  of  the  belief  that  an  attack  of  exfoliative  dermatitis  favorably 
affects  the  course  of  a  syphilitic  infection,  the  effect  may  be  only  tran- 
sitory, and  too  little  time  has  elapsed  for  the  collection  of  trustworthy 
figures.  Barbital  and  medinal  may  give  rise  to  erythematous  eruptions 
suggesting  the  acute  exanthemata  and  in  some  cases  associated  with 
red  blotches,  erosins  and  bullous  lesions  on  the  oral  mucosre.  The 
blel)s  may  appear  from  five  minutes  to  several  days  after  administra- 
tion and  may  be  confu.sed  with  pemphigus  and  er\thema  multiforme. 
Itching  plaques,  generalized  pruritus  and  urticaria  have  been  seen 
after  adalin  and  bromural.  These  eruptions  may  become  eczematoid, 
or  tuberose  bromodermatous  lesions  may  develop.  Old  people  are 
especially  susceptible.  Phenobarl)ital  produces  scarlatiniform  and 
rubeolar  eruptions,  dermatitis  and  urticaria.  Oral  lesions  are  frequent 
and  may  in  the  form  of  severe  stomatitis  and  bullous  lesions,  with 
exfoliation  of  the  mucosa,  be  the  only  manifestation  of  the  idio.syncrasy. 
Cinchophen  may  produce  angioneurotic  edema,  pyramidon  may  pro- 
duce pruritus,  swelling  of  the  lip,  erythema  and  purpura.  Acetyl- 
salicylic  acid  eruptions  are  fairly  uniform,  and  consist  of  swelling  of 
the  face,  chiefly  the  eyelids  and  lips  within  an  hour,  with  in\olvement of 
the  oral  and  nasal  mucosae.     Intense  general  malaise  and  urticaria  or 
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sciirlatiiiiform  erythema  may  develop.  The  palms  may  show  a  "dysh\- 
drotie  eczema."  Hexamethylene  may  produce  a  burning'  and  itching 
general  eruption.  Phenolphthalein  eruptions  ha\e  been  pre\iousl\' 
described  by  Wise,  and  present  characteristics  similar  to  the  antipyrin 
and  fixed  arsenical  exanthems.  The  essential  lesion  is  an  urticarial 
])laque  or  patch  which  becomes  edematous  with  each  dose  and  sub- 
sides in  the  interim,  leaving  a  residual  pigmentation  which  by  accumu- 
lation takes  on  a  liluish  or  livid  tinge  and  persists  for  months  and  even 
years  after  the  ingestion  of  the  drug  is  discontinued.  The  tendency 
to  involve  the  genitalia  gives  rise  to  the  so-called  "blue  penis." 
Erosions  are  frequent  and  may  be  mistaken  for  venereal  lesions. 


Effect  of  Treatment  on  Viability  of  Spirochaeta  Pallida. — Rubin  and 

SzKXTKiKALYi  \DcniKti.  ]\'clutsch r.,  January  I'S,  IU'22,  p.  S4)  undertook 
to  compare  the  efficiency  of  four  methods  of  treating  syphih's  from  the 
standpoint  of  their  eft'ect  on  the  viability  of  the  Sjjiruchaia  jxdlida 
after  removal  from  the  body.  The  purpose  of  the  work  was  to  check 
the  results  of  Stejskal,  who  found  that  the  length  of  life  of  spirochetes 
outside  the  body  was  shortened  in  inverse  proportion  to  the  time  which 
had  elapsed  following  a  neosalvarsan  injection,  and  that  this  drug 
caused  the  rapid  disappearance  of  the  organisms.  With  mercurv-  on 
the  other  hand,  he  found  that  the  essential  fact  responsible  for  the 
disappearance  of  the  organisms  was  the  healing  of  the  lesion,  and  the 
drug  as  such  had  little  effect  upon  tiie  organisms  themselves,  but 
rather  on  the  lesions.  The  authors  further  aimed  to  control  the 
observation  of  Fantl  regarding  the  resistance  of  spirochetes  in  a  certain 
case  to  the  treatment  of  the  patient  with  inunctions  and  saharsan, 
Fantl  having  suggested  the  possibihty  that  the  pre^'ious  mercuriali- 
zation  had  rendered  the  organisms  more  resistant  to  the  subsequent 
use  of  arsphenaminc.  The  series  of  early  cases  studied  by  the  authors, 
lOS  in  number,  were  divided  into  four  groups,  the  first  treated  only 
with  mercury  salicylate  intramuscularly,  the  second  with  two  injections 
of  mercin-y  salicylate  followed  by  neoarsphenamine,  the  third  by  neo- 
arsphenamine  alone,  and  the  fourth  by  the  Linser  mixture  of  neo- 
arsphenamine and  mercury  bichloride  intravenously.  Their  fintlings 
are  of  interest.  The  average  life  of  the  spirochete  in  the  moist  chamber 
when  taken  from  untreated  cases  was  twenty  to  thirty  hours.  On  the 
other  hand  they  found  variations  as  high  as  one  hundred  and  twenty- 
four  hours.  Living  spirochetes  were  still  demonstrable  in  the  lesions  of 
one  case  as  late  as  twenty -se^•en  days  after  the  first  injection  of  mercury 
salicylate,  and  following  the  sixth  injection  of  the  drug.  There  was 
a  progressive  decline  in  the  \iability  of  the  organism  as  the  lesion 
healed  and  as  treatment  was  ccmtinued.  They  were  not  convinced 
that  the  mercurialization  increased  the  viability  or  resistance  of  the 
organism  in  any  of  their  cases,  although  in  four  they  were  resistant.  In 
the  second  series  they  could  elicit  no  evidence  that  the  previous 
mercurialization  had  rendered  the  organisms  resistant.  In  fact  where 
specimens  were  taken  with  frequency,  the  gradual  decline  in  their 
\ial)ility  was  aj)parent.  It  is  of  interest  to  note  how  small  were  the 
doses  of  neoarsphenamine  (0.3  gm.)  which  caused  complete  disappear- 
ance of  all  organisms  within  twelve  hours.  The  spirillicidal  superiority 
of  the  ars])lienamiiie  was  obvious.     The  authors  were  not  imj)resse(l 
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with  any  suijeriority  on  this  score  in  the  coiuhinctl  iiijcciion  ot'  iico- 
saKarsiin  and  mercury  hichloride.  Thc_\-  were  able  to  eonfinu  the 
vahie  of  tlie  prehiiiinary  adniiiiistratioM  of  mercury  in  preventirifz;  the 
Herxheinier  flare-up,  hut  quote  Lesser  as  not  re<i^ardin<i-  this  as  an 
unmixed  benefit  in  early  cases,  which  he  thinks  necfl  th(>  "  iiiiiininizinu 
shock"  of  the  acute  reaction. 

Non-specific  Therapy  of  Syphilis  with  "Mirion."  —  Non-specific 
modes  of  therapeutic  attack  on  syphilis  ha\'e  been  enga^iny  the  attention 
of  Continental  authors.  One  pliase  of  this  discussion  has  centered 
around  "Mirion,"  an  organic  synthetic  (Benko)  containing  an  iodine 
radical,  action  of  which  is  supposed  to  consist  in  the  liberation  of  nas- 
cent iodine  in  contact  with  sypliilitic  lesions  for  its  effect  in  provoking 
hyperemia  securing  a  resolving  local  reaction,  and  a  "mobilization" 
of  the  Spirochd'ta  pallida.  Frolich,  Kyrle  and  Pfanner  from  Finger's 
Clinic  employed  6000  injections  of  the  drug  in  400  cases  and  credit  it 
with  a  provocative  effect  on  the  Wassermann  reaction  and  the  ability 
to  produce  a  local  or  Herxheimer  flare-up  in  syphilitic  lesions.  The 
iodine  content  of  diseased  tissue  when  this  drug  is  administered  is  said 
to  be  much  higher  than  that  of  healthy  tissue.  No  spirillicidal  qualities 
are  claimed  for  "Mirion,"  its  use  being  mainly  that  of  an  adjuvant  to 
mercur\'  and  arsphenamine  to  assist  in  reaching  inaccessible  foci, 
much  as  in  the  case  of  iodides.  The  drug  is  given  intramuscularly 
in  doses  of  5  cc  but  may  be  used  intravenously.  The  worth  of  the 
new  preparation  is  discussed  by  Gakrtxer  {Dcrmat.  Wcknschr., 
January  7,  1922,  p.  14j.  No  spirillicidal  effects  were  demonstral)le. 
Some  evidence  of  a  provocative  effect  on  the  Wassermann  reaction 
was  obtained.  Urban  from  Torok's  Clinic,  found  in  a  smaller  group 
of  cases  that  no  spirillicidal  effect  was  obtained,  that  Herxheimer 
flare-ups  were  unusual,  that  early  lesions  did  not  respond  at  all  to 
treatment  with  the  drug  and  that  no  convincing  provocati^■e  eft'ect 
on  the  Wassermann  could  be  obtained.  Urban  noted  local  flare-ups 
in  trichophytosis  under  the  drug.  He  feels  that  none  of  tlie  eft'ects 
obtained  are  markedly  different  from  those  obtainable  in  similar  situ- 
ations with  foreign  protein,  and  suggests  that  the  4  per  cent  gelatine 
in  "^Nlirion"  may  be  responsible  for  much  of  its  action.  Kyrlk 
responds  warmly  (Dcrmat.  Wchnschr.,  March  18,  1922,  p.  256),  deny- 
ing that  he  has  overstated  the  possibilities  of  the  preparation,  and 
maintaining  that  the  drug  subserves  its  function  as  a  stirrer-up  of 
inaccessible  foci  and  a  non-specific  therapeutic  agent  for  syphilis. 


Sodium  Salicylate  for  Psoriasis. — Bravo  in  a  brief  note  {Brit. 
Jour.  Dirinaf.,  1922,  34,  o53j,  reports  favorable  results  from  the  use 
of  Sack's  method  of  treating  psoriasis  with  intravenous  injections  of  a 
20  per  cent  sterile  solution  of  sodium  salicylate.  (Sach's  original 
report  is  in  the  Wien.  klin.  Wchnschr.,  April  21,  1921.;  Sainz  de  Aja 
employs  a  20  per  cent  solution  giving  \  gm.  for  the  first  dose  and 
increasing  2  gni.  for  each  succeeding  dose  until  3  or  4  gm.  are  reached. 
The  interval  between  injections  is  two  or  three  days.  No  case  reports 
or  details  are  given. 
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The  Prophylactic  Rectification  of  Abnormal  Positions. — Ballan- 
TYNE  (Brif.  Med.  .Jour.,  1922,  2,  S4."))  .states  that,  down  to  the  close 
of  1921,  the  correction  of  malpositions  and  malpresentations  in  the 
antenatal  department  of  the  P^dinburgh  Royal  Maternity  Hospital 
was  not  satisfactory.  Manipulation  was  tried  and  also  postural 
treatment.  \  modified  Trendelenburg  was  used  in  some  cases  with 
the  hope  that  the  presenting  part  would  slip  out  of  the  pehic  brim 
and  Ijecome  movable  above  it,  Init  this  method  was  but  little,  if  at 
all,  successful.  Since  the  beginning  of  1922  a  method  described  by 
BriST  {Brii.  Med.  Jour.  1921,  2,  782)  of  using  pads  for  thia  purpose 
has  been  employed,  and  the  results  for  six  months  have  been  satis- 
factory. Of  509  pregnant  women  at  the  clinic,  there  were  26  cases 
where  the  occiput  was  posterior  on  the  right  side,  24  were  rectified  b}^ 
pads,  and  the  occiput  made  to  assume  anterior  positions;  the  other 
2  remained  behind.  In  most  of  the  cases  the  occiput  moved  anterior; 
the  back  remaining  to  the  right;  in  some  the  usual  left  occipito-anterior 
position  developed.  One  case  was  first  diagnosed  as  left  occipito- 
posterior  and  pads  were  applied,  when  it  was  found  that  the  presenta- 
tion was  a  breech,  and  external  version  produced  a  right  occipito- 
anterior. It  is  tliought  that  the  use  of  pads  changed  the  vertex  to  a 
breech  presentation.  The  method  as  described  by  Buist  is  as  follows: 
A  binder  is  laid  under  the  patient  and  two  towel-pads  are  prepared. 
The  first  is  rolled  to  about  the  thickness  of  a  forearm,  the  second  is 
folded  to  a  flat  pad  six  or  seven  inches  square.  The  rolled  pad  is 
pinned  to  the  binder  in  such  a  position  that  when  the  binder  is  firmly 
secured  the  pad  will  lie  close  in  front  of  the  anterior-superior  iliac 
spine  behind  and  parallel  to  the  trunk.  The  flat  pad  is  pinned  so  as 
to  lie  on  the  limbs,  pressing  them  back^\■ard.  It  is  sometimes  useful 
to  roll  the  patient  to  the  side  opposite  the  trunk  and  by  hand  bring  the 
trimk  so  far  as  may  be  over  to  that  side.  The  binder  is  then  pulled 
firmly  home.  It  has  rarely  l)een  found  necessary  in  the  Edinburgh 
clinic  to  take  the  patient  to  a  hospital  to  apply  this  method.  The 
patient  is  asked  to  bring  to  the  prenatal  clinic  a  binder,  two  towels 
and  safety  pins.  The  pad  and  binder  are  then  applied  and  the  patient 
is  allowed  after  a  .short  rest  to  go  to  her  home.  She  returns  the  next 
morning  when  the  presenting  part  is  usually  foimd  anterior.  Occasion- 
ally the  pads  have  to  be  applied  again.  The  two  failures  are  ascribed 
to  the  fact  that  the  fetal  head  was  so  low  in  the  mother's  pelvis  that 
by  this  method  it  could  not  be  turned.  In  the  509  pregnant  patients 
in  six  months  there  were  56  pelvic  presentations.  In  11  of  these  no 
attemjjt  at  \'ersion  was  made,  as  the  pregnancy  was  not  beyond  the 
seventh  month.  In  14  cases  cephalic  version  was  accomplished  by 
external  manipulation,   sometimes  by   one  and  occasionally   by   two 
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operators.  In  7  ehloroforiii  was  necessary,  and  success  was  obtained 
in  (J  of  these.  In  3  other  cases  the  attempt  faihul,  because  the  amount 
of  amniotic  hquid  w'as  so  small  that  the  child  could  not  be  turned. 
In  19  cases  spontaneous  version  occurred.  In  2  the  j)atient  did  not 
return  to  the  clinic.  In  the  509,  there  were  'A  cases  of  transverse 
presentation;  in  all  of  these,  external  manipulation  was  successful  in 
securing  cephalic  presentation.  The  towel  pads  are  advised  in  dif- 
ficult  breech   and   transverse   positions. 

Eclampsia  and  its   Treatment  and  the   Toxemia  of  Pregnancy. — 

Se\'eral  of  the  papers  upon  these  subjects  recently  were  read  before  the 
British  Congress  of  Obstetrics  and  Gynecology  {Jour.  Obst.  and  Gyncc. 
of  the  Brit.  Emp.,  1922,  29,  No.  3).  Eden  comments  upon  the  reports 
presented  at  the  meeting  of  the  Congress.  Maternal  mortality  was 
computed  in  these  reports  from  2005  cases  at  22.5  per  cent.  The 
infant  mortality  varied  from  22  to  44  per  cent.  The  percentage  of 
surviving  children  varied  from  44.4  per  cent  to  65.6  per  cent.  As 
regards  the  predisposing  causes,  primiparity  was  present  in  69.1]  per 
cent,  multiparity  in  .30.7  per  cent.  The  mortality  is  higher  among 
multipara'  than  among  primipara^.  There  is  a  distinct  increase  in 
cases  of  twin  pregnancy,  the  liability  to  eclampsia  being  four  or  five 
times  greater  than  a  single  pregnancy.  In  the  great  number  of  cases 
(84.7  per  cent),  there  are  premonitory  symptoms  which  give  warning. 
In  4  out  of  5  cases  an  opportunity  for  preventive  treatment  was  pres- 
ent if  the  significance  of  the  premonitory  symptoms  was  understood. 
There  is  an  interesting  difference  in  the  severity  of  the  disease  in 
various  portions  of  England,  in  the  Midland  districts  the  percentage 
of  severe  cases  is  somewhat  higher  than  in  other  portions.  Indications 
of  danger  are  coma  and  pulse  above  120;  temperature  above  103°  E.; 
more  than  ten  convulsions;  the  urine  containing  a  large  quantity  of 
albumin;  the  absence  of  edema  and  the  blood -pressure  above  200  mm. 
When  any  two  of  these  symptoms  were  present  the  case  was  thought 
to  be  severe.  There  was  some  difference  in  the  results  of  statistics 
regarding  the  presence  of  edema  and  its  results;  this  may  be  disre- 
garded as  a  positive  sign  of  danger.  When  methods  of  delivery  are 
considered,  the  greater  the  interference,  the  higher  was  the  mortality. 
Medical  treatment  passed  through  various  periods  prior  to  1870, 
venesection,  opium,  ice  pack,  cold  pack  or  cold  baths,  wet  cupping 
in  the  loins  and  no  obstetric  interference  was  the  treatment  commonly 
employed.  During  the  next  twenty  years  narcotics  and  sweating 
were  most  used.  Pilocarpin  was  given  very  freely  and  bleeding  was 
abandoned.  During  this  period  in  Germany  maternal  mortality  w'as 
33  per  cent.  Erom  1885  to  1890  the  theory  of  toxemia  became  com- 
mon and  hepatic  toxemia  was  recognized  as  a  variety.  Under  early 
surgical  operation  in  some  of  the  German  clinics  the  mortality  fell 
to  18  per  cent.  In  1901  Stroganoft'  described  his  methtxl  which  he 
originally  intended  should  supplant  acti\'e  interference;  tliis  gave 
good  results.  The  writer  believes  it  to  be  imfortunate  that  there  has 
been  no  concerted  effort  to  distinguish  between  the  results  of  various 
methods  and  to  bring  about  an  agreement  in  the  use  of  those  which 
gave  the  greatest  promise  of  success.  Erom  his  personal  experience 
he  believes  that  eclampsia  and  toxemia  can  usually  be  prevented,  and 
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that  prt'\('ntion  is  ol'  the  most  iinportancc.  The  ])roj)hyhicti(*  treat- 
ment wliieh  lie  advises,  consists  essentially  in  eonfiiiement  to  bed  and 
Huid  diet  only,  mostly  water,  ])ur<iatives  and  diureties.  The  ease 
must  be  closely  watched;  observe  the  amount  of  urine,  (|uantity  of 
albumin  and  the  blood-pressure.  If  tlie  patient  does  not  do  well,  or 
if  relapses  occur,  the  pregnancy  must  be  terminated  without  regard 
to  the  interest  of  the  child.  The  case  should  be  under  all  circum- 
stances a  hospital  case  promptly,  and  he  would  have  the  patient  sent 
to  hospital  after  the  first  convulsion.  On  this,  much  can  be  gained 
l)y  dividing  the  cases  into  "mild"  and  "severe;"  so  that  proper  methods 
of  treatment  for  the  two  can  be  adopted  and  brought  into  general  use. 
.\s  little  obstetric  interference  as  possible  shoidd  be  employed.  Simple 
medical  treatment,  carefully  regulated  and  closely  watched,  gives  the 
best  results.  The  methods  of  the  Rotunda  Hospital  in  the  treatment 
of  eclampsia  and  its  study  are  described  by  Fitz  Gibbon.  He  believes 
that  the  toxemia  is  the  primary  complication,  and  that  the  division 
of  cases  under  Aarious  heads  is  purely  accidental  from  the  develop- 
ment of  one  dominant  symptom.  He  does  not  believe  that  an  al)normal 
condition  in  pregnancy  is  the  cause  of  toxemia.  Were  this  so,  the  con- 
ditions found  in  the  placenta  would  be  practically  uniform  in  these 
cases.  So  too  would  be  the  results  in  the  fetus.  In  the  early  stages 
of  the  disease  the  fetus  is  well,  and  it  is  only  when  the  toxemia  is  severe 
that  the  fetus  suffers,  and  even  in  a  large  number  of  the  severe  cases 
the  fetus  is  c^uite  unaffected.  The  pathological  findings  in  toxemia, 
eclampsia  and  toxemic  hemorrhage  are  identical.  There  is  a  sub- 
acute nephritis  wdth  a  variable  degree  of  focal  necrosis  in  the  other 
organs,  especially  in  the  portal  symptom  of  the  liver.  There  is  evi- 
dently a  common  irritant  substance  excreted  by  the  kidneys,  injuring 
their  structure,  and  affecting  the  other  tissues  of  the  body.  Two 
conditions  commonly  seen  in  pregnancy  favor  toxemia.  One  is  the 
tendency  to  o^■ereat  and  the  other  constipation.  Pregnancy  greatly 
increases  the  acti^■ity  of  the  tissues  in  the  body.  This  naturally 
throws  an  increased  burden  upon  the  organs  of  elimination,  and  where 
these  are  damaged  before  pregnancy  occurs,  toxemia  early  follows. 
In  the  greater  number  of  toxemic  patients  they  have  gained  in  weight 
during  pregnancy.  This  is  the  result  of  their  taking  an  excessive 
quantity  of  food,  until  the  time  comes  when  the  eliminative  organs 
rapidly  fail  and  toxemia  and  eclampsia  develop.  The  writer  had 
never  seen  personally,  toxemia  in  a  primipara  who  followed  a  careful 
hygienic  course,  has  maintained  regular  action  of  the  bowels  with 
purgatives  if  needed,  and  who  had  avoided  excess  of  eating.  Where 
patients  are  seen  in  early  toxemia  they  can  be  relieved  of  the  symj)- 
toms  and  carried  thi-ough  a  pregnancy  without  recurrence,  by  attention 
to  diet  and  the  action  of  the  bowels.  If  the  excretory  organs  are 
already  damaged,  the  amount  of  damage  is  important.  He  would 
summarize  the  causes  of  toxemia  as  deficient  elimination,  excessive 
ingestion  of  food  and  constipation.  In  treating  toxemia  the  patient 
is  kept  in  bed,  purged,  enemata  are  given  and  purgatives  are  con- 
tinued, 2  or  8  doses  daily  being  administered.  The  patient  must 
drink  at  least  6  pints  of  water  in  twenty -four  hours.  When  the  symp- 
toms have  greatly  abated,  the  secretion  of  urine  has  increased,  and 
there  is  a  moderate  (juantity  of  albumin  only,  the  patient  is  allowed 
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to  take  \  pint  of  milk  and  the  diet  is  very  gradually  inereascd 
without  meat.  If  this  goes  well  the  patient  is  allowed  to  go  to  her 
home  and  to  return  to  the  dispensary  for  treatment.  She  must  follow 
diet  strictly  and  must  secure  at  least  two  movements  of  tlie  bowels 
daily  l)y  the  use  of  purgatives.  If  the  patient  does  not  respond  to 
treatment  sufficiently  to  he  tried  on  a  diet,  or  if  she  grows  worse  in 
trying  to  follow  the  diet,  or  if  at  any  time  the  child  is  foinid  to  be 
dead,  labor  is  brought  on.  This  was  never  done  until  the  (M'ghth  day 
of  treatment,  and  in  all  the  series  of  cases,  was  done  onlx-  5  times. 
One  toxemic  case  died,  and  it  was  the  intention  to  interrupt  the  preg- 
nancy three  days  before  she  delivered  herself.  The  patient  de^■elopcd 
a  very  severe  septic  pharyngitis  and  delay  was  thought  to  be  safer. 
The  majority  of  cases  with  live  infants  were  at  term  or  reached  term 
imder  treatment  anfl  came  spontaneously  into  labor.  \Yhen  there  is 
pronounced  ^■omiting  nothing  is  giA'en  l)y  the  mouth  from  twenty- 
four  to  forty-eight  hours.  Enemata  are  frequently  administered, 
lavage  of  the  colon,  and  a  warm  solution  of  bicarbonate  of  soda  was 
given  under  the  l^reasts.  .\t  the  end  of  forty -eight  hours  purgatives 
can  always  be  given  by  the  mouth.  In  eclam])sia,  so  soon  as  possible, 
the  stomach  is  washed  out  with  bicarbonate  solution  until  the  fluid 
returns  clear.  A  saline  mixture  and  about  f  of  a  pint  of  bicarbonate 
solution  are  introduced  and  left  in  the  stomach.  A  long  rectal  tube 
is  passed  and  carried  up  into  the  colon.  Its  introduction  may  be 
difficult  and  may  take  as  long  as  thirty  minutes.  The  colon  is  then 
irrigated  with  soapy  water  until  the  fluid  returns  well  colored  with 
bowel  contents.  This  nuiy  require  three  or  four  gallons  of  fluid.  The 
irrigation  is  continued  until  the  fluid  returns  clear,  when  bicarbonate 
solution  is  substituted  for  the  soapy  water.  Saline  and  bicarbonate 
solution  are  then  inserted  in  the  colon  through  the  tid)e.  The  process 
of  cleansing  the  colon  may  require  from  8  to  12  gallons  in  quantity 
and  one  and  a  half  hours  in  time.  This  is  repeated  in  five  hours  and 
again  in  five  hours  if  the  patient  does  not  return  to  consciousness 
sufficiently  to  drink,  or  the  bowels  have  not  begun  to  act  spontane- 
ously. When  the  patient  recovers  consciousness  the  treatment  for 
toxemia  is  followed.  If  labor  comes  on,  deli^■ery  is  completed  when 
the  presenting  part  reaches  the  perineum,  unless  the  labor  ends 
spontaneously  in  a  short  time.  No  other  interference  is  practised; 
while  the  patient  is  Avholly  or  partially  unconscious  she  is  kept  lying 
on  her  side,  so  that  fluid  may  run  out  of  her  mouth.  If  the  patient  is 
severely  ill,  40  ounces  of  bicarbonate  solution  are  gi^•en  under  the 
breasts.  Large  poultices  are  placed  over  the  loins  and  maintained 
until  there  is  a  fair  secretion  of  urine.  In  few  cases  did  the  quantity  of 
morphine  given  exceed  in  all  O.o  grain.  The  writer  is  convinced  that 
morphine  does  not  control  the  fits,  and  that  it  delays  elimination  and 
has  a  tendency  to  produce  respiratory  failure.  Under  the  methods 
described  as  above,  the  Rotunda  Hospital  in  twenty  years  has  treated 
214  eclamptics  with  19  deaths  (8.87  per  cent).  This  includes  the 
death  of  any  woman  who  suft'ered  from  eclampsia  without  regard  to 
the  actual  cause  or  time  of  the  death. 
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Conservative  Versus  Radical  Operation  for  Myoma. —Tlie  use  of  a 
intelligent  follow-up  system  is  iiecoming-  more  and  more  apparent  to 
intelligent  surgeons  throughout  the  world  since  it  is  only  by  means 
of  some  such  system  that  we  can  have  a  clear  understanding  of  the 
results  of  our  treatment.  For  example,  the  question  of  the  adx'isa- 
l)ility  of  removing  l)oth  appendages  M'hen  operating  for  the  cure  of  a 
fibroid  uterus  or  a  chronic  metritis  is  one  that  lias  not  yet  been  settled. 
Indeed  it  may  never  be,  except  l)y  carefully  analyzing  the  end-results 
in  such  cases,  as  has  been  done  by  our  British  colleague  Bride  {Jour. 
Ohfef.  and  Gyncc.  of  the  Brit.  Emj).,  1922,  29,  (iS).  By  such  methods 
we  shall  have  some  definite  facts  upon  which  to  l)ase  our  opinions, 
rather  than  by  merely  stating  o])inions  jwr  sc.  In  his  series  of  three 
huuflred  cases  the  most  striking  feature  in  comparing  the  results  of 
the  two  procediu'es,  /.  c,  o\'arian  ablation  or  conservatism,  is  the  fact 
that  there  is  so  little  difference  in  the  percentage  of  adverse  symptoms 
after  either  type.  One  would  expect  to  find  the  acherse  symptoms  of 
the  artificial  menopause  very  much  more  marked  after  the  radical 
operation,  and  to  find  few,  if  any,  after  the  conservative  procedure. 
With  regard  to  the  flushings  and  the  effect  on  the  patient's  sexual 
feelings,  there  is  certainly  a  larger  percentage  suffering  after  the  radical 
operation,  and  in  a  lesser  flegree  the  physical  capabilities  of  patients 
seem  l)etter  after  the  conser\ati\'e  than  after  the  radical  operation. 
In  this  in^■estigation  the  general  health  was  improved  in  a  very  large 
percentage  of  cases  after  either  operation,  but  there  was  a  distinct 
pn^ponderance  after  the  radical  operation— 91  to  84  per  cent.  The 
temperament  of  the  patients  after  either  ojjeration  does  not  seem  to 
have  been  much  affected,  but  a  slightly  higher  percentage  coni])Iained 
of  irritability  after  the  conservative  than  after  the  radical  ])rocedure 
in  the  proportion  of  28  to  2(i  per  cent.  This  again  is  slightl.v  in  favor 
of  llie  radical  operation.  There  is  a  greater  fre(|uency  of  flushings 
after  the  i-adical  than  after  the  conservative  operation,  although  which- 
ever jjrocedm'c  be  adopted,  a  very  large  percentage  of  patients  will 
suffer  from  flushings  and  sweats  for  a  certain  period  of  time;  the  less 
markerl  as  a  rule,  the  more  the  ovarian  tissue  that  has  been  preser\ed. 
What  is  sun)rising  is  not  that  91  per  cent  had  flushes  after  the  radical 
o))erati()ii,  but  that  7.'5  per  cent  had  them  after  the  conservative  o])era- 
lioii.  Fain  was  noted  more  fre(|uently  aftei'  the  conservatixc  o])era- 
(ion  than  after  the  radical  in  the  projjortion  of  IS  to  7  per  cent,  which 
iseeiiis  to  tlx'  writer  to  be  one  of  the  strongest   ])leas   for  the  radical 
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operation.  Infonnatioii  al)out  the  ettect  of  tlie  rcinovjil  of  hoili 
ovaries  on  the  sexual  relationships  ot"  patients  is  (hflieult  to  olttain, 
l)Ut  this  series  shoM^s  that  these  are  more  disturbed  when  liotli  oxaries 
are  removed  than  when  some  ovarian  tissue  is  left,  nearly  40  ])er  eent 
as  compared  with  27  per  cent:  15  per  cent  of  these  radical  eases  suttered 
from  dyspareunia,  chiefly  thie  to  narrowin^t  of  the  vagina  from  atrophic 
changes.  Briefly  summarizing,  the  author  l)elieves  that  so  far  as  the 
majority  of  the  manifestations  of  the  artificial  menopause  are  con- 
cerned, there  is  ^■ery  little  to  choose  between  the  two  types  of  operation. 
The  ad^■antag•e  lies  with  the  radical  operation  in  every  way  except  the 
occurrence  of  flushes  and  the  sexual  disaliility,  and  the  surgeon  must 
decide  whether  the  advantages  of  the  radical  operation  outweigh  these 
disad\antages,  since  the  radical  procedure  is  easier,  quicker  and  there- 
fore safer  for  the  patient.  Furthermore,  the  final  result  is  better  as 
there  remains  afterward  a  smoothly  peritonized  pehic  floor  witli  n 
linear  scar  and  there  is  less  risk  of  the  formation  of  adhesions.  Most 
important  of  all,  the  possibility  of  the  ovaries  undergoing  such  patho- 
logic changes  as  to  render  necessary  a  second  operation  for  their  removal 
is  done  away  with.  

Milk  Therapy  of  Pelvic  Infections.— Gellhorn  {Jour.  Mis.souri 
Siaic  Med.  ,l,y.v//.,  1922,  19,  341)  calls  attention  to  the  fact  tha^  from 
observations  made  in  almost  all  fields  of  practical  medicine  the  con- 
clusion has  been  reached  that  protein  sulistances,  introduced  "  paren- 
terally,"  that  is,  by  subcutaneous,  intramuscular  or  intravenous  injec- 
tion, have  the  faculty  of  stimulating  the  cells  to  greater  activity. 
All  cells  of  the  body  feel  this  rejuAcnating  influence,  l)ut  none  more  so 
than  those  cells  which  have  been  weakened  or  paralyzed  l)y  infection. 
The  protoplasm  again  develops  phagocytic  properties,  the  toxins  are 
neutralized  by  a  fresh  production  of  antibodies  and  ferments,  the 
local  metabolism  is  intensified,  and  the  pus  is  absorbed.  Under  favor- 
able circumstances  the  infected  organ  or  tissue  may  thus  rid  itself  of 
its  enemy  and  normal  conditions  may  be  reestablished.  It  stands  to 
reason  that  only  those  cells  can  take  up  the  fight  for  existence  with  any 
prospect  for  success  that  ha\e  not  yet  hopelessly  been  damaged,  and  as 
a  matter  of  fact,  practical  experience  lias  shown  that  foreign  protein 
therapy  gives  a  promise  of  cure  largely  in  subacute  and  early  chronic 
cases  of  salpingitis  and  pyosalpinx  and  is  apt  to  fail  in  cases  of  ^•ery 
long  standing.  While  this  struggle  goes  on  beyond  the  reach  of  our 
eyes,  \et  there  are  indications  and  outv\-ard  manifestations  to  the  effect 
that  thesejprotein  injections  have  made  themselves  felt.  In  most 
cases  there  are  chills  and  fever  soon  after  the  injections,  or  there  may 
be  nausea  or  headache.  This  is  the  general  reaction  as  distinguished 
from  the  local  reaction  which  occurs  in  the  aft'ected  part  itself  and 
consists  of  a  transitory  increase  of  local  pain  and  occasionally  a  brief 
increase  in  the  size  of  the  inflammatory  tumors.  A  number  of  pro- 
teins have  been  recommended  and  used  to  athantage,  but  the  writer 
has  confined  his  work  to  the  use  of  milk.  The  teclmic  is  exceedingly 
simple.  Five  cubic  centimeters  of  sterilized  milk  are  injected  into  the 
gluteal  musculature  and  the  injections  are  repeated  at  inter\als  of 
from  three  to  five  days.  The  amount  injected  is  gradually  increased 
to  10  cc.     The  average  number  of  injections  in  the  writer's  series  was 
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ciulil,  althou.uli  1  patient  ivc(M\(:'<1  as  many  as  tweKc.  Tlic  injections 
are  not  painful  and  an;ipliylactic  slioek  has  not  l)een  observed.  Of  10 
cases  of  gonorrhea  of  llie  tiihes,  (>  were  cured  completely;  of  these,  2 
had  large  tumors  which  disajipeared  entirely;  2  patients  were  improved 
and  2  paticnits  were  imimpro\ed.  Three  other  patients  with  rather 
rare  pathologic  conditions  in  the  pelvis  were  cured  or  materially  bene- 
fited l)y  the  milk  injections.  It  appears  that  mainly  the  tubes,  the 
uterus,  and  j)()ssibly  the  bladder,  are  faxorably  influenced  l)y  foreign 
protein  therapy.  The  ovaries  seem  to  remain  refractory.  K\udat(-s 
are  Ijrought  to  absorption,  but  adhesions  are  left  undisturljed.  This 
report  of  the  author  is  of  interest  both  as  a  curiosity  and  as  a  new  method 
of  treatment.  However,  inasnnich  as  he  states  that  the  treatment  is 
ai)plical)le  mainly  to  recent  infiammations  of  the  tubes,  which  very 
frecjuently  tend  toward  spontaneous  resolution,  the  editor  cannot  helj) 
l)i;t  look  upon  this  new  trick  as  perhaps  another  po.sf  hoc  crcjo  propfer 
hoc.  » 

Ovarian  Organotherapy. — In  judging  the  results  of  ovarian  therai)y, 
most  of  us  liave  unconsciously  succumljed  to  the  familiar  "  post  hoc 
propter  hoc"  error,  states  Novak  (Endocrinolo(/i/,  1922,  6,  599)  who  has 
made  an  intensive  survey  of  the  literature  on  the  subject  in  recent 
times.  He  beliexes  that  if  there  is  any  field  of  medicine  in  which  a 
healthy  skepticism  is  urgently  neederl,  it  is  that  of  end(jcrinology,  and 
more  particulary  that  of  endocrine  therapy.  Incalculable  harm  has 
been  done  by  the  trashy  superficiality,  the  ignorance,  and,  at  times,  the 
commercialism  which  are  reflected  in  much  of  the  enormous  literature 
which  lias  grown  up,  mushroom-like,  within  the  past  decade  or  so. 
Especially  unfortunate  has  been  the  influence  of  several  books  published 
quite  recently.  We  must  resign  oursehes  to  the  fact  that  future 
progress  in  endocrinology,  including,  of  course,  organotherapy,  will 
be  a  slow  dexelopmental  process,  as  it  has  been  in  all  other  Ijranches  of 
medical  science.  It  will  mean  a  tedious  search  for  truth  on  the  part  of 
many  men  from  many  lands.  Each  year  will  adtl  a  few  nuggets  of 
knowledge,  and  now  and  then  a  l)igger  And  will  spur  all  the  searchers 
to  renewed  eft'orts.  It  cannot  be  said  that  there  has  been  any  note- 
worthy achance  in  o^■arian  therapy  in  the  quarter  century  and  more 
which  has  elapsefl  since  its  introduction.  This  is  especially  true  as 
ai)plied  to  the  preparation  of  the  commercial  extracts  upon  which  the 
profession  as  a  whole  is  dependent.  The  stellar  role  in  the  futiu-e 
development  of  this  branch  of  organotherapy  will  unquestional)ly  be 
played  by  the  Inological  chemist.  The  time  will  almost  surely  come 
when  we  shall  be  able  to  place  in  the  patient's  circulation  the  speciflc 
secretions  of  the  ovary  or  corpus  luteum,  as  we  now  can  of  the  thyroid, 
and  when  we  shall  not  be  obliged  to  strain  the  imagination  to  see  good 
results  from  ovarian  therapy.  The  foregoing  words  of  caution  from 
Xo\ak,  while  achnittedly  skeptical,  are  none  the  less  of  great  value  at 
the  present  time,  hapi)il.v  being  in  marked  contrast  to  the  numerous 
overenthusia.stic  reports  along  this  line,  many  of  which  are  made  by 
careless  obser\'ers  and  cannot  stand  the  glare  of  the  scientific  searchlight. 
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Clinical  Significance  of  Dark  Adaptation.— S(hixdler  (7v7//'.  Mmuiishl. 
f.  Augcnh.,  June,  1922,  p.  710),  })ase(l  upon  personal  re.searc'h,  substan- 
tiates in  general  Behr's  claims  as  to  the  l)ehavior  of  dark  adapta- 
tion in  various  diseases  of  the  optic  nerve  and  the  basal  \isual  paths. 
Behr  states  that  inflammatory  and  chronically  deii'enerative  processes 
markedly  lower  dark  adaptation,  whereas  processes  acting  more 
mechanically  upon  the  optic  nerve  and  the  l)asal  \isual  path,  such 
as  tumors,  hemorrhages,  etc.,  either  do  not  influence  dark  adaptation 
at  all  or  only  to  a  slight  extent.  Examination  of  the  adaptation  may 
assist  in  the  early  differential'  diagnosis  between  papillitis  and  choked 
disk;  such  examination  may  point  to  early  neuritis  where  the  differ- 
entiation between  neuritis  and  pseudoneuritis  is  in  question.  It  may 
suggest  the  prognosis  in  retrolndbar  neuritis;  it  is  also  of  value  for  the 
recognition  of  probable  tal)etic  atrophy  in  that  disturbance  of  dark 
adaptation  is  a  constant  symptom  in  this  affection.  In  functional 
ocular  complaints  and  sympathetic  irritation  the  adaptation  test  is 
without  value;  its  normal  occurrence  in  eclampsia  l)espeaks  congestive 
conditions  at  the  nerve.  As  regards  the  value  of  the  examination  for 
clinical  purposes,  it  is  not  absolutely  necessary,  not  being  indispensable 
either  for  diagnosis  or  for  therapy;  neither  is  it  always  reliable,  as  it 
demands  much  time  and  patience  on  the  part  of  l)oth  physician  and 
patient,  and  is  so  largely  dependent  upon  the  attention  and  intelligence 
of  the  latter.  At  the  same  time  the  test  is  of  great  value  clinically  in 
that  it  supplements  the  data  otherwise  determined  and  enlarges  our 
knowledge  of  the  physiology  and  pathology  of  vision. 


Syphihs  of  the  Orbit. — Raffin  (Klin.  Monats.  f.  Augcnhk,  May, 
1921,  p.  747)  refers  to  the  rarity  of  syphilis  of  the  orbit,  amounting  in 
the  statistics  of  Birch -Hir.schf eld  to  but  0.013  per  cent  of  all  diseases  of 
the  eye.  The  affection  frequently  resembles  the  clinical  pictm*e  of 
numerous  other  diseases  of  the  orbit,  especially  tumor;  for  this  reason, 
and  from  its  rarity,  its  significance  frecjuently  remains  unrecognized. 
The  periostemn  is  almost  invariably  the  primary  seat  of  the  att'ection, 
while  the  bone  is  involved  only  secondarily.  The  affection  presents 
itself  either  as  an  exudative  hyperplastic  periostitis  with  thickening 
of  the  periosteum,  or  else  as  a  gummous  periostitis  with  circumscribed 
nodes  of  soft,  gummous  or  firmer  consistence.  The  hyjierj^lastic  in- 
flammation occurs  usually  in  the  late  secondary  period,  the  guiiunous 
in   the   tertiary    period,     ("linically    ))eriostitis   of    the    orbital    margin 
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can  be  ditt'erentiatcd  from  disease  of  the  deeper  portion.  Every 
variety  of  transition  occurs  between  slijjht,  liardly  demonstrable 
thickening  of  the  orbital  margin  and  the  formation  of  circumscril)ed 
nodes  within  the  orbit.  Three  symptoms  are  of  diagnostic  importance: 
Severe  cephalalgia  with  nocturnal  aggra\'ation,  sensitiveness  to  pressure 
at  the  afi'ectcd  portion  of  the  orbital  wall,  and,  finally,  the  therapeutic 
test.  Th(>  presence  of  other  symptoms  of  lues  is,  of  course,  important; 
the  Wasscrmann  reaction  is  generally  strongly  positiAe. 

Diabetic  Retinitis.— Onfray  {^iiw.  iVOoiVu-if,  August,  1922,  p.  599) 
simmiarizes  a  study  of  diabetic  retinitis  with  reference  to  life  and 
\'ision.  He  concludes  that  nine-tenths  of  diabetics  affected  with 
retinitis  show  vascular  hypertension  and  renal  insufficiency,  that  in 
half  of  these  patients  the  renal  insufficiency  is  only  just  connnencing. 
These  patients  may  be  divided  into  two  classes  by  measuring  the  \'as- 
cular  tension  and  by  study  of  the  coefficient  of  urea  elimination. 
I^ntreated,  such  cases  are  liable  to  a  fatal  issue  in  two  or  three  years; 
subjected  to  a  hypotcnsile  regimen,  they  may  survive  five,  six  and 
e\'en  ten  years.  Although  complete  l)lindness  is  rare,  the  prognosis 
as  to  sifiht  is  grave  in  all. 
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Effect  of  Hemorrhage  on  Complement  of  Blood. — Although  it  is 
known  that,  after  hemorrhage,  the  leukocytes  begin  to  increase  within 
ten  minutes,  followed  by  an  increase  in  platelets,  that  the  red  cells 
are  made  up  much  more  slowly  and  that  the  hemoglobin  content  is 
the  last  to  I'cturn  to  normal,  the  relation  between  these  changes  and 
the  complementing  power  of  the  blood  have  not  been  studied.  Accord- 
ingly, EcKER  and  Refs  {Jour,  liifcd.  Dis.,  1922,  31,  3()1)  conducted 
several  experiments  to  ascertain  the  changes  induced  in  the  complement 
of  the  blood  of  guinea-pigs  "by  profound  and  multiple  hemorrhages 
and  subsequent  blood  regeneration  and  what,  if  any,  were  the  relations 
of  this  change  to  changes  in  the  cellular  e'lements."  By  carefully 
controlling  the  hematological  counts  and  titrati<ms,  before  and  after 
l>leeding  the  animals,  it  was  found  that  complement  has  a  regular  ciuwe 
of  decrease  and  regeneration  following  a  single  se\-erc  lu'iiiorrhage, 
whereas  re])eated  bleedings,  causing  extreme  degrees  of  aueuiia  with 
subsequent  recovery,  did  not  alter  the  le\ cl  of  complement.  Tiu'  ((Hii- 
plement  curve  was  unaflected  by  later  dilution  of  the  blood  by   the 
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body  fluids.  This  complement  curve  did  not  run  parallel  to  that  of 
any  of  the  cellular  elements  of  the  blood  nor  was  there  any  e^•idence 
that  any  of  these  cells  Avere  a  factor  in  the  regeneration  of  conii)lement. 
The  initial  decrease  was  due  to  flilution  of  the  blood  and  was  soon  over- 
come and  restored  to  normal  by  an  influx  of  complement  From  an 
unknown  source. 

Experimental  Measles  by  Inoculation  of  Monkeys,  Guinea-pigs  and 
Rabbits  with  a  Green-j^roducing  Diplococcus. — Having  described  pre- 
viously a  small  Gram-positive  diplococcus  which  was  isolated  from  the 
blood,  eye,  nose,  throat  and  sputum  of  patients  with  measles,  during 
the  preemptive  and  early  eruptive  stage  of  the  disease,  Ti'nnicliff 
(Jour.  Infect.  Vis.,  1922,  31,  382)  conducted  several  experiments  on 
monkeys,  guinea-pigs  and  rabbits,  by  inoculating  these  animals  intra- 
venously and  intratracheally  with  washings  of  the  nose  and  throat  of 
patients  with  measles  and  with  the  green-producing  diplococci  isolated 
from  the  blood  and  respiratory  passages  of  human  measles,  as  well  as 
with  control  bacteria.  It  was  ascertained  that  monkeys,  guinea-pigs 
and  rabbits  were  susceptible  to  measles  Avhen  the  nasopharyngeal 
washings  were  introduced  and  that  the  same  symptoms  and  lesions 
might  be  produced  in  these  animals  by  the  green-producing  diplococci. 
Those  rabbits  which  were  inoculated  successfully  with  washings  of 
the  diplococci  showed  no  symptoms  when  reinoculated  with  fresh 
virus.  The  green-producing  diplococci  from  the  l)lood  and  lung  of 
rabbits  which  were  successfully  inoculated  with  diplococci  from  measles, 
produced  Koplik  spots  and  exanthems  when  introduced  into  other 
ral)bits.  Berkefeld  N-candle  filtrates  of  the  diplococcus  cultures,  as 
a  rule,  showed  abinidant  growth,  but  old  cultin-es  containing  large 
forms  sometimes  multiplied  only  after  several  days  incubation  or  on 
subculture  into  a  favorable  medium.  The  authoress  concludes  that 
"while  the  experiments  indicate  that  the  reaction  is  due  to  the  coccus 
itself,  and  not  to  a  separate  A'irus  carried  by  it.  on  account  of  the 
same  symptoms  being  produced  by  cultures  as  late  as  the  seventh 
generation  and  the  absence  of  the  reaction  in  ral)l)its  injected  with 
other  bacteria  isolated  from  the  same  plate  as  the  green-producing 
diplococci,  it  is  possible  that  the  diplococcus  possesses  the  selective 
power  of  carrying  the  specific  \'irus  of  measles." 


Studies  upon  Experimental  Measles.  I.  The  Effects  of  the  Virus  of 
Measles  upon  the  Guinea-pig — Since  the  demonstration  of  the  virus 
of  measles  in  the  circulating  l)lood  by  Hektoen  and  the  e\idence  that 
the  virus  is  a  filter-passer  by  Goldberg  and  Anderson,  Blake  and  Trask 
\vA\e  added  to  and  confirmed  previous  knowledge  at  a  time  when 
Sellards  shook  our  confidence  in  the  earlier  experimental  findings. 
More  recently,  Duval  and  D'atnoy  {Jour.  E.vp.  Med.,  1922,  37, 
257)  conducted  various  experiments  to  determine  the  transmissi- 
bility  of  measles  virus  from  man  to  the  guinea-pig,  the  possil)ility  of 
propagation  of  the  A'irus  from  guinea-pig  to  guinea-pig,  the  eft'ect  of 
such  passage  on  virulence  and  the  relative  infectivity  of  blood  obtained 
from  the  prodromal,  preeruptiAe.  eruptiAc,  and  couAalescent  stages 
of  the  human  disease.  The  human  lilood  was  collected  by  syringe, 
defiln-inated  and  injected  into  the  circulation  within  fifteen  or  twenty 
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minutes  b\'  cardiopuncture  in  amounts  of  1  or  2  cc.  It  was  found  that 
the  guinea-pigs  reacted  specifically  to  the  intracardiac  inoculations 
of  the  defibrinated  blood  from  human  measles  cases,  there  being  a  con- 
stant rise  in  temperature  and  coincident  leukopenia  after  an  incu- 
bation period  of  nine  to  twelve  days.  This  reaction  occurred  with 
blood  obtained  during  a  period  corresponding  approximately  to  the 
eruptive  stage.  Those  animals  which  reacted  and  recovered  were 
not  susceptible  to  reinoculation  with  measles  blood  if  tested  over 
periods  of  two  weeks  to  three  months  after  recovery.  From  the  con- 
stancy of  the  reaction,  the  authors  concluded  that  the  virus  could  be 
propagated  by  passage  from  infected  guinea-pig  to  normal  guinea- 
pig,  that  such  passage  apparently  increased  virulence,  death  resulting 
from  acute  hemorrhagic  nephritis,  and  that  intercurrent  or  secondary 
infection  played  no  part.  Attempts  to  cultivate  the  virus  were  unsuc- 
cessful. Later,  {Jour.  Exp.  Med.,  1922,  36,  231)  the  same  authors  report 
observations  following  inoculation  of  defil)rinated  human  blood  from 
measles  cases  into  the  ear  vein  of  rabbits.  A  specific  reaction  analogous 
in  all  essential  features  to  that  of  the  human  infection  was  encountered 
in  the  experimental  animals,  which  showed  after  an  incubation  period 
of  from  two  to  five  days  definite  pyrexia,  leukopenia  and  cutaneous 
manifestations,  consisting  of  exanthemata  and  enanthemata,  the 
latter  closely  resembling  the  Koplik  spots  seen  in  man.  Repeated 
passage  of  the  virus  through  rabbits  seemed  to  increase  its  Airulence. 
Here  again,  those  animals,  dying  presumably  as  a  result  of  the  specific 
virus,  showed  grave  nephritic  changes.  The  pneumonia  so  frequently 
obser^■ed  in  fatal  Imman  cases  of  measles  was  not  seen  in  the  rabbit, 
a  fact  which  the  authors  explain  "purely  on  the  basis  of  the  destruction 
of  normal  defense  barriers  by  the  specific  excitant  of  the  infectious 
disease,  and  the  lack  of  resistance  to  the  ordinary  pyogenic  micro- 
organism." In  a  third  communication,  (Jour.  E.rp.  JSlccL,  1922,  36, 
2.'^9),  these  in\-estigators  found  that  Berkefeld-N  filtrates  of  washings 
of  nasopharyngeal  secretions  obtained  from  cases  of  the  human  disease 
at  the  height  of  the  cutaneous  reaction,  when  injected  directly  into  the 
trachea  or  vein  of  guinea-pigs  or  rabbits,  occasioned  a  definite  and 
constant  reaction.  This  reaction  was  characterized  "by  a  complex  of 
ol)jective  and  sul)jecti^•e  signs  which  very  closely  resembled  the  mani- 
festations in  man  of  the  acute  infectious  disease  measles."  The 
incubation  period  for  guinea-pigs  ranged  from  nine  to  fourteen  days, 
while  rabbits  reacted  in  from  two  to  seven  days,  on  an  average  of  four 
days.  The  reaction  consisted,  in  rabbits,  of  enanthem,  exanthem 
and  fever  and,  in  guinea-pigs,  of  fe\er,  marked  leukopenia  and  grave 
nephritis  in  fatal  cases.  In  other  wortls,  the  findings  following  intra- 
tracheal and  intracirculatory  injections  of  nasopharyngeal  secretions 
secured  from  human  cases  of  measles  were  very  similar  to  those  obtained 
when  defibrinated  blood  from  human  measles  cases  was  introduced 
into  the  blood  stream  of  rabl)its  and  guinea  pigs. 


Pathological  Lesions  Produced  in  the  Kidney  by  Small  Doses  of 
Mercuric  Chloride. — On  intravenous  injection  of  mercuric  chloride 
in  coiicciit r'atioii  as  low  as  0.002  mg.  i)er  kilogram  of  weight,  Mkntkn 
(.lour.  Med.  Hcs.,  1922,  43,  ^l.'i)  obtained  well  develojK'd  i)athoIogical 
changes  in  the  proximal  con\  oluted  tubules  and  the  ascending  limb 
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of  the  loop  of  Henlc  of  rabbits'  kidneys.  Tliese  elianges  developed 
immediately  followinjf  injection.  Attention  was  called  to  the  possi- 
bility of  similar  degenerative  changes  resulting  from  the  intravenous 
use  of  therapeutic  preparations  of  tri\alent  mercury. 
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School  Health  Supervision  Based  Upon  Age  and  Sex  Incidence  of 
Physical  Defects.— Baker  (.4//;.  Jour,  uf  Public  Health,  1!)22,  12,  4(i5i 
concludes  as  a  result  of  his  study  that:  (1)  The  most  important  physical 
examination  to  be  made  in  the  school  life  of  the  child  is  the  one  occurring 
at  the  time  the  child  enters  school  for  the  first  time.  (2)  In  order  to 
make  the  work  of  health  supervision  of  school  children  effective,  a 
complete  physical  examination  of  each  child  should  l)e  made  before  the 
eight  to  ten-year  period.  If  this  can  be  done  with  100  per  cent  efficiency, 
combined  with  follow-up  that  is  100  per  cent  ett'ecti\e  and  100  per  cent 
of  treatments  obtained,  it  should  not  be  necessary  to  make  regular 
physical  examinations  after  the  eight  to  ten-year  period,  reliance  being 
placed  after  that  time  upon  the  routine  inspection  of  the  children  in  the 
classroom.  This  routine  inspection  will  permit  the  nurse,  doctor  or 
teacher  to  pick  out  the  cases  of  physical  defects  that  have  l^een  in  any 
way  o\erlooked  during  routine  physical  examinations  or  wliich  have 
originated  after  the  eight  to  ten-year  period.  (3)  An  annual  test  for 
defective  vision  is  desirable.  (4)  Unless  the  amount  of  money  appro- 
priated for  school  medical  inspection  is  large  enough  to  allow  a  complete 
and  thorough  physical  examination  each  school  year,  the  officials  in 
charge  of  such  work  are  not  justified  in  spending  any  money  in  ha\ing 
physical  examinations  made  after  the  eight  to  ten-year  period  unless 
the  full  health  needs  of  the  children  l)elow  that  age  period  have  been 
met.  (5)  A  logical  deduction  that  might  be  drawn  from  this  study  is 
that  great  emphasis  should  be  placed  hereafter  upon  the  preschool  age 
period  as  the  time  when  physical  defects  should  be  prcA'cnted  or  cor- 
rected. (6)  To  sum  up  the  matter,  the  study  would  seem  to  show  that 
the  expenditure  of  time  and  money  to  make  annual  physical  examina 
tions  of  school  cliildren  is  not  warranted  and  seems  to  be  unnecessary. 
Analysis  of  the  age  and  sex  incidence  of  physical  defects  in  tliis  study 
shows  that  proper  and  adequate  physical  examinations  made  in  the 
early  life  of  the  school  child — that  is,  before  the  eight  to  ten-year  period 
— are  essential,  and  if  these  are  properly  followed  up  and  suitable  treat- 
ment oi)taincd,  the  ai)i)rnpriati()n  for  this  work  will  t)e  spent  in  the  most 
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economical  wa\',  the  cliild's  health  will  l)e  more  thoroughly  protected 
and  future  disease  and  the  sequela*  of  physical  defects  be  more  ade- 
(juately  guarded  against  then  by  any  of  the  present  methods  of  school 
health  supervision. 

Analysis  of  123  Cases  of  Anthrax  in  the  Pennsylvania  Leather 
Industry.— Smyth  and  Bricker  {Jour.  I  ml.  Hyg.,  1922,  4,  58) 
report  123  cases  of  anthrax  connected  with  the  tanning  industry  in 
the  twelve  years  from  1910  to  1921,  inclusive.  They  state  this  number 
represents  almost  12  per  cent  of  the  directly  exposed  employees.  The 
mortality  among  these  123  cases  was  over  21  per  cent.  In  the  five- 
Near  period,  for  which  accurate  statistics  were  obtained  (1916-1920, 
inclusi\e),  there  was  a  yearly  morbidity  rate  of  almost  2  per  cent  of 
the  directly  exposed  employees.  The  directly  exposed  employees 
include  those  handling  raAv  stock  and  those  soaking  and  lining  this 
stock.  Anthrax  has  been  contracted  from  the  handling  of  non-packer 
cattle  hides  from  Texas,  Mexico,  China,  India  and  South  America, 
and  from  goat  skins  from  many  regions.  Anthrax  has  been  contracted 
from  the  handling  of  ))oth  dry  and  wet,  salted  hides  and  skins,  and 
from  both  certified  and  uncertified  stock,  and  anthrax  Ijacilli  have 
been  isolated  from  both.  The  present  practice  of  certification  offers 
little  or  no  protection  to  the  tanner.  The  mortality  of  cases  treated 
in  hospitals  has  been  considerably  less  than  one-half  that  of  unhospi- 
talized  cases.  In  Pennsyhania  apparently  the  best  results  of  treat- 
ment have  been  obtained  by  the  injection  of  strong  phenol  solutions 
(25  to  50  per  cent)  locally  around  the  area  of  the  initial  lesion,  with 
or  without  excision  of  the  lesion.  The  use  of  antianthrax  serum  with 
excision  of  the  local  lesion  has  also  gi\en  excellent  results  and  its 
use  should  not  be  discontinued.  The  authors  advocate  a  continued 
intensiN'e  use  of  a  reliable  serum,  sul)cutaneously  or  intra\"enously, 
combined  with  excision  of  the  local  lesion  and  the  injection  of  con- 
centrated phenol  solution  around  the  wound.  Early  diagnosis,  prompt 
hospitalization,  if  possible,  and  absolute  rest  are  essential  for  success 
in  any  form  of  treatment.  ^Vnthrax  continues  to  be  a  decided  menace 
to  both  the  cattle-hide  and  goat-skin  tanner,  and  will  continue  to  V)e 
so  until  some  method  is  developed  whereby  tanneries  cease  to  receive 
anthrax-infested,  raw  stock.  Seymour-Jones  advocates  for  England 
the  prohibition  of  the  importation  of  any  raw  stock  not  previously 
converted  to  the  wet  salt  state  by  means  of  his  formic  acid  and  mer- 
curic chloride  method.  Whatever  method  may  be  finally  adopted, 
the  authors  state,  they  feel  xevy  strongly  that  all  undisinfected  imported 
stock  should  be  disinfected  at  one  or  more  centrally  located  govern- 
ment disinfecting  stations  liefore  being  shipped  to  the  tanners,  as  the 
English  go\ernment  is  doing  at  present  with  wool  and  haii. 

Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  inth  the  distinct  under- 
slanding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  providing  the  request  for  them  be  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  John  H.  Musser,  Jr.,  262  8.  2Ist  Street,  PhiladeliJiia,  Pa.,  U.  S.  A. 
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TETANY  IN  THE  ADULT,  WITH  SPECIAL  REFERENCE  TO 
ALKALOSIS  AND  CALCIUM  METABOLISM.* 

By  Wilder  Tilestox,  M.D., 


FkAXK    p.    rXDEKHILL,    Ph.I)., 

(From  the  Departments  of  Internal  Medicine  and  of  Pharmacology  and  Toxicologj-, 
Yale  University,  New  Haven,  Conn.) 

Tetany  in  the  adult  occurs  in  two  forms,  one  endemic  in  certain 
parts  of  Europe  and  apparently  primary  in  character,  the  other 
secondary  and  occurring  in  the  course  of  various  morbid  conditions, 
especially  in  connection  with  disease  of  the  gastro-intestinal  tract. 

We  have  to  report  observations  on  3  cases  of  tetany,  all  of  the 
secondary  form. 

Case  L — An  Ualian  woman,]  aged  thirty-five  years,  suffering 
from  Weil's  disease  with  acute  nephritis  and  acidosis,  is  given  large 
amounts  of  sodinm  bicarbonate,  with  a  diet  yoor  in  calcium.  After 
nine  days  of  alkali  treatment,  tetany  develops,  the  COo  combining 
poiver  of  the  blood  hamng  risen  from  21  to  80  volumes  per  cent. 
Recovery. 

This  patient,  an  Italian  woman,  aged  thirty-five  years  entererl 
the  New  Haven  Hospital,  December  17,  191()  (No.  60181),  in  the 

*  Presented  at  the  Annual  Meeting  of  the  Association  of  American  Physicians, 
May  2,  1922. 

t  Reported  by  one  of  us  (Tileston)  at  the  Annual  Meeting  of  the  Am.  Soc.  for 
Clinical  Investigation,  May  1,  1917,  and  cited  by  Palmer  and  Van  Slyke,  Jour.  Biol. 
Chem.,  1917,  32,  499. 

VOL,  165,  NO.  5. — M.A.Y,  1923 
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service  of  Dr.  H.  S.  Arnold,  to  whom  we  are  indebted  for  the  privilege 
of  reporting  the  case. 

Pas'f  Hi.s-tori/.  Was  negative  except  for  the  occurrence  of  abortion 
in  all  of  her  four  pregnancies  (Wassermann  negati\e). 

Present  Illness.  The  onset  was  sudden,  with  fever,  ten  days 
previous  to  admission.  She  was  getting  better  when  on  the  seventh 
day  jaundice  developed.  There  was  diarrhea,  with  watery  stools 
of  a  brownish  color. 

Pht/sical  Examination.  At  entrance  showed  a  well  developed 
and  well  nourished  woman  with  fever  (temperature  103.5°),  marked 
jaundice,  and  enlargement  of  the  spleen,  which  was  palpable  3 
cm.  below  the  costal  margin.     The  liver  extended  3  cm.  below  the  ribs. 

The  blood  showed  a  leukocyte  count  of  17,200,  of  which  92  per 
cent  were  polymorphonuclears.  There  was  a  marked  anemia  of  the 
secondary  type,  the  red  cell  count  being  2,800,000  and  the  hemo- 
globin 55  per  cent  (Talqvist).  The  stools  were  a  bright  yellowish- 
brown  in  color,  and  gave  a  very  intense  reaction  for  urobilin,  llie 
urine  at  entrance  was  clear  and  showed  only  the  slightest  possible 
trace  of  albumin,  and  no  casts.  Bile  and  lu'obilin  were  present 
in  large  amounts. 

A  few  days  after  admission  signs  of  acute  nephritis  developed, 
with  albumin  up  to  |  of  1  per  cent,  granular  casts  and  red  cells. 
The  diagnosis  of  Weil's  disease  was  made  on  the  basis  of  the  pres- 
ence of  the  cardinal  symptoms,  viz.;  febrile  jaundice,  enlargement 
of  the  spleen  and  albumiinu-ia.  Xo  search  was  made  for  the  spiro- 
chteta  ictero-hemorrhagica . 

The  temperature  fell  by  lysis,  reaching  normal  on  the  thirteenth 
day  of  the  disease,  but  it  rose  again  two  days  later,  owing  to  a 
colon  bacillus  pyelitis,  the  result  of  catheterization.  Three  days 
after  admission,  on  December  20,  there  was  nearly  complete 
su])i)ressi()n  of  the  urine,  with  air-hunger.  The  n()n-])r()tein  nitro- 
gen of  the  l)lo()d  on  this  day  was  17S  mg.  per  100  cc  and  the  i)hen()l- 
sulphonephthalein  output  (on  the  25th)  was  only  10  per  cent  in 
two  hours.  The  i'(\  combining  i)ovver  of  the  blood  was  21  volumes 
per  cent  by  the  \  an  Slyke  method,  indicating  a  high  degree  of 
acidosis,  the  normal  hgures  ranging  from  50  to  ()0. 

The  next  da>-  the  dee])  breathing  continued,  and  an  intravenous 
injection  of  500  cc  of  a  5  per  cent  solution  of  sodium  bicarbonate 
was  made.  The  effect  was  striking,  the  dyspnea  disappearing 
completely  within  twenty-four  hours.  The  (^0-2  c(mibining  power 
four  hours  later  was  25.5,  and  on  the  22nd,  it  had  risen  to  38.  Sodium 
l)icarbonate  was  given  by  the  mouth,  and  on  the  26th  a  second 
intravenous  dose  of  20   gm.  was  injected. 

The  n()ii-i>rotein  nitrog(>n  of  the  blood  having  risen  to  212  mg., 
on  the  2()th,  the  patient  was  put  on  a  diet  ])()or  in  nitrogen,  and 
incidentally,  also  very  poor  in  calcium,  with  the  intention  of  com- 
bating the  azotemia.     This  diet  consisted    of  (>  lemons,   200  gm, 
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of  sii<;ar  and  1000  cc  of  water  per  twenty-four  liours.  It  eaused 
vomitintj,  and  on  the  27th,  nothin.y;  l)nt  water  was  <i;iven.  On  this  day 
the  CO2  combining  })ower  was  SO,  indicating  a  considerable  increase 
of  the  sodium  bicarbonate.  She  had  had  in  all  45  gm.  of  sodium 
bicarbonate  intravenously  and  83  gm.  by  mouth,  in  the  course  of 
nine   days.     The   temperature  was   normal. 

In  the  exening  of  the  same  day  signs  of  tetany  developetl.  Exami- 
nation the  following  morning  (the  28th)  showed  the  elbows  and 
wrists  flexed  and  stifl*.  the  fingers  flexed  at  the  metacarpophalangeal 
joints  and  extended  at  the  others,  the  thumbs  turned  in  and  hyper- 
extended;  in  short,  the  classical  picture  of  tetany.  The  feet  showed 
a  similar  condition.  There  was  a  marked  Chvostek  sign.  Calcium 
lactate  (gr.  xx  every  four  hours)  and  milk  were  prescribed.  Dur- 
ing the  night  of  the  28th,  two  general  convulsions  occurred,  accom- 
panied by  screaming.  On  the  29th,  spontaneous  spasm  had  dis- 
appeared, but  Trousseau's  and  Chvostek's  signs  were  easily  elicited. 
By  the  first  of  January  all  signs  of  tetany  were  gone.  The  patient 
made  a  slow  recovery,  with  gradual  disappearance  of  the  jaundice 
and  of  the  splenic  tumor,  and  was  discharged  convalescent  Februarv 
11,  1917. 

Discussion.  An  interesting  feature  was  the  remarkably  high 
output  of  nitrogen  in  the  urine,  which  began  on  December  25. 
During  the  six-day  period  from  December  27  to  January  2,  no 
less  than  318  gm.  were  excreted,  or  a  daily  average  of  53  gm.,  on  a 
diet  of  only  moderate  protein  content.  A  high  non-protein  nitro- 
gen of  the  blood,  or  "azotemia"  has  been  noted  of  late  in  spiro- 
chetal jaundice  by  \'arious  French  writers. 

A  somewhat  similar  instance  of  tetany  occurring  after  the  adminis- 
tration of  soda  was  reported  by  Harrop^  in  1919.  His  case,  a  colored 
woman,  aged  twenty-two  years,  was  suffering  from  acute  mercurial 
poisoning,  with  acidosis  and  suppression  of  urine.  After  two 
intravenous  injections  of  sodium  bicarbonate,  totalling  60  gm., 
she  developed  tetany;  the  C'Oo  coml)ining  power  of  the  blood  was 
80  volumes  per  cent,  and  the  calcium  of  the  blood  serum  was 
"higher  than  9  mg.  per  100  cc,  hence  about  normal." 

Rowland  and  Marriott-  remark  that  it  is  not  unusual  for  tetany 
to  develop  in  children  after  the  administration  of  soda  for  acidosis, 
and  report  3  illustrative  cases.  In  all  of  them,  in  contrast  to 
Harrop's  case  in  an  adult,  the  calcium  of  the  serum  was  much 
diminished. 

Healy^  saw  a  series  of  6  cases  of  tetany,  4  of  them  fatal,  develop- 
ing after  gynecological  operations  in  women  who  had  received 
enemata  containing,  by  mistake,  80  gm.  each  of  sodium  bicarbonate. 
The  patients  received  one  enema  immediately  after  operation,  and 
a  second  four  hours  later.  The  2  cases  which  recovered  were 
treated  with  calcium. 
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Bluin^  recognized  the  daiifier  of  large  intravenous  injections  of 
Boda  in  diabetic  coma,  having  ol)ser\'e(l  4  cases  in  which  clonic  and 
tonic  spasms  developed;  though  he  did  not  mention  tetany,  it  is 
probable  that  the  condition  was  of  that  nature. 

It  is  evident  however  that  simply  increasing  the  blood  alkali  is 
not  sufficient  to  induce  tetany;  thus  to  a  diabetic  man  nnder  our 
observation,  who  had  been  oi)erated  upon  for  strangulated  hernia, 
sodium  bicarbonate  was  administered  by  rectum,  to  the  amount 
of  49  gm.  in  two  days,  and  the  ( 'Go  combining  power  of  the  blood 
was  raised  to  86,  yet  tetany  did  not  develop,  nor  could  the  signs 
of  Trousseau  and  Chvostek  he  elicited.  P.  S.  Henderson^  was 
unable  to  produce  tetany  in  children  by  giving  large  doses  of  soda, 
and  the  electrical  reactions  remained  unaltered. 

It  is  probable  that  a  second  important  factor  in  the  production 
of  tetany  in  such  cases  is  the  presence  of  renal  insufficiency,  which 
has  been  noted  in  most  instances. 

Case  II.— .4  ivoman,  aged  foriy-si.v  years,  develops  ietany  folio ic- 
1)1(1  influenza.  SJw  is  emaeiaied  and  suffers  from  intestinal  indiges- 
tion tvith  constipation.  She  has  had  two  previous  attacks  of  tetany.  The 
CO-i  comJyining  power  <f  the  blood  is  77  volumes  per  cent,  indicating 
a  definite  increase  in.  the  sodium  bicarbonate.  The  serum  calcium, 
estimated  later  during  a  period  of  latent  tetany,  is  normal. 

Mrs.  (\,  an  American  woman,  aged  forty-six  years,  was  first 
seen  by  one  of  us,  in  the  course  of  private  i)ractice,  on  March  30, 
1919,  at  her  home. 

Family  History.     Unimi)ortant. 

Fast  History.  She  had  had  two  previous  attacks  of  tetany, 
both  unrecognized.  The  first  occurred  five  years  ago  while  she 
was  convalescing  from  grippe,  the  second  one  year  ago  after  an 
enema,  while  sufi'ering  from  intestinal  indigestion.  Twelve  years 
ago  she  had  valvular  heart  disease  following  acute  articular  rheu- 
matism, and  has  been  somewhat  short  of  breath  on  exertion  ever 
since.  She  has  always  been  poorly  nourished,  and  far  from  robust. 
Fifteen  years  ago  she  had  nervous  prostration,  and  four  years  ago 
nnicous  colitis. 

F resent  Hlness.  Six  weeks  ago  she  hafl  influenza,  and  has  been 
in  bed  ever  since.  During  this  time  she  had  been  on  an  inadeciuate 
diet,  very  low  in  calcium,  consisting  of  rice-gruel  and  Mellen's 
food,  both  made  up  without  milk,  antl  of  broth.  For  eight  days 
there  was  nausea,  l)ut  no  vomiting.  The  bowels  were  constipated, 
and  had  been  moved  by  enemata.  The  last  catamenia  occurred 
in  January  (beginning  menopause). 

Twelve  days  ago  she  began  to  sufi'er  from  attacks  of  numbness 
and  stiffness  of  the  fingers,  during  which  they  became  flexed. 
Four  days  ago,  following  an  enema,  she  had  an  attack  lasting  two 
hours,  in  which  the  legs,  arms  and  back  got  ver\'  rigid.     Similar 
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seizures  occurred  after  eneinata,  three  days  ago,  and  again  this 
morning. 

Physical  Exaiuhi<tii(,n.  Small,  emaciated  woman.  The  thyroid 
gland  was  normal.  The  heart  was  not  enlarged;  there  was  a  loud, 
late  systolic  nuu'inur  at  the  apex,  transmitted  to  the  axilla  and  to 
the  hack.  The  lungs  were  negative  except  for  an  occasional 
sonorous  rale.  The  abdomen  was  negative.  The  blood-pressure 
was  94  systolic,  70  diastolic.  The  superficial  and  deep  reflexes 
were  normal.  Trousseau's  sign  was  strongly  positive;  the  Chvostek 
phenomenon  was  absent.  The  urine  showed  no  albumin,  sugar 
or  indican;  the  stools  were  foul  and  constipated. 

The  ('O2  combining  power  of  the  blood  on  March  ?A),  was  77 
volumes  per  cent  by  the  ^'an  Slyke  method  (Dr.  H.  W.  Haggard). 
This  indicates  a  distinct  increase  of  the  sodium  bicarbonate  of 
the  blood.  The  blood  sugar  was  0.1  per  cent,  by  the  Lewis-Bene- 
dict method. 

The  electrical  reactions  were  taken  later,  and  showed  the  follow- 
ing: 

Date.  C.  C.  C.  A.  C.  C.  A.  O.  C.  CO  lotanus. 

May  16 0.8  1.8  1.2  3.5 

May  25 1.0  1.9  2.1  4.0 

The  cathodal  closing  tetanus  at  less  than  5  ma.  may  be  taken 
as  indicative  of  tetany,  in  the  absence  of  organic  disease  of  the 
central  nervous  system;  the  anodal  reversal,  while  sigm'ficant  in 
young  children,  is  not  infrequently  found  in  healthy  adults.  The 
patient  was  taking  40  grains  of  calcium  chloride  a  day  on  the  16th, 
but  the  dose  was  probably  too  small  to  affect  the  reactions;  on 
the  25th,  no  calcium  had  been  taken  for  nine  days. 

The  serum  calcrum  on  May  20,  during  a  period  of  latent  tetany, 
was  11.3  mg.  ])er  100  cc  by  the  Marriott-IIowland  method  (Dr. 
L.  J.  Bogert).  This  is  a  normal  figure.  No  calcium  had  been  taken 
for  four  days. 

The  patient  was  put  on  a  calcium-rich  diet  consisting  of  milk, 
cereals  and  spinach,  and  was  given  calcium  chloride,  20  grains, 
four  times  a  day.  Under  this  regimen  the  major  attacks  ceased, 
but  a  condition  of  latent  tetany  remained,  as  shown  by  the  occasional 
occurrence  of  slight  spasms  in  the  right  hand,  and  by  a  slight 
Trousseau  sign,  when  the  dose  of  calcium  was  reduced. 

The  diet  was  gradually  extended  and  the  })atient  gained  slowly 
in  weight  up  to  105  pounds.  A  tendency  to  stiffness  and  mimb- 
ness  of  the  right  hand  persisted  for  several  months.  I'p  to  the 
present  time  (1923)  she  has  had  no  recurrence  of  tetany. 

Comment.  Points  of  interest  are  the  moderate  increase  in  the 
sodium  l)iearbonate  and  the  normal  figure  for  the  serum  calcium, 
the  latter,  to  be  sure,  estimated  at  a  time  when  the  tetany  was 
latent,  not  active. 
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It  will  be  noted  that  two  of  the  three  attacks  of  tetany  followed 
acute  infections.  The  exciting  cause  of  attacks  was  often  the 
taking  of  enemata,  possibly  by  reHex  action  from  pressure  on 
nerves  while  on  the  bedpan. 

Case  III.— .1/?  Italian  woman,  aged  ihiriy-fivc  years,  has  had  Jor 
six  months  fatty  diarrhea  with  marked  Joss  of  weight,  following 
influenza.  The  eanse  (f  the  diarrhea  wa.s  not  aseertained.  Frequent 
attacks  o/  tetany.  Blood  analysis  shows  a  high  sodinm  bicarbonate 
and  very  low  calcium.  Study  (f  the  calciuni  metabolism  reveals  dis- 
tinct abnormalities.  Large  (/nantities  of  indican  in  the  urine.  Pro- 
gressive emaciation  and  death  four  months  after  onset  (f  tetany. 

A.  B.,  an  Italian  woman,  aged  thirty-five  years,  was  first  admitted 
to  the  New  Haven  Hospital,  April  25,  1919  (Xo.  71311),  discharged 
May  18,  readmitted  June  3,  (Xo.  71724)  and  discharged  July  17, 
1919.  She  was  on  the  service  of  Prof,  (leorge  Blumer,  to  whom  we 
are  indebted  for  the  privilege  of  studying  the  case. 

Present  Illness.  In  Octol)er,  1918,  she  had  influenza  with 
})leuritic  friction  rub  and  persistent  cough;  she  was  in  bed  eight 
weeks  and  lost  a  great  deal  of  weight.  Previous  to  this  time  she 
had  had  diarrhea  occasionally,  but  after  the  influenza,  attacks 
of  diarrhea  l)ecame  very  frequent,  accomjianied  by  vague  generalized 
abdominal  pain,  and  alternating  with  short  periods  of  constipation. 
About  four  weeks  ago  she  began  to  have  cramps  in  the  feet,  hands 
and  neck,  lasting  for  part  of  a  day.  Last  menstruation  four  months 
ago. 

Past   History.     Xegative.     There  were  six  normal  pregnancies. 

Family  History.     Unimporiant. 

Physical  Examination.  On  A])ril  2()  showed  a  small  emaciated 
woman,  weighing  only  71  i)()unds  (unimportant  details  are  omitted). 
Temjjerature,  pulse  and  respiration  normal.  The  visceral  exami- 
nation was  negative.  The  thyroid  gland  was  small,  the  isthmus 
and  left  lobe  were  not  i)alpable,  the  right  lobe  appeared  smaller 
than  usual.  There  was  a  constant  fine  tremor  of  the  u])per  lip 
and  of  the  left  lower  eyelid  (later  on  both  sides).  Trousseau's 
sign  positive  on  both  sides.  Chvostek's  sign  negative,  but  was 
obtained  later.  The  knee  jerks  and  Achilles  reflexes  absent  with 
reinforcement,  the  plantar  reflexes  were  also  absent.  (Later  the 
knee-jerks  were  obtained,  l)ut  nuich  diminished.) 

The  electrical  examinations  are  given  below;  they  showed  con- 
sistently cathodal  closing  tetanus  with  currents  nuicli  under  .">  nui. 

Date.                                               C  C.  C.  A.  C.  C.  A.  O.  C.  CC  tetanus. 

May  2 0.4  1.8  0.8                  0.7 

May  L5 0.7  2.;?  0.9                  1.3 

.Juno    4 0.5  1.1  0.8                  0.9 

Juno  24 0.8  2.0  1.8                  1.5 

July   10 0.8  2.0  1.5                 1.0 
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Laboratory  Exaininations.  The  blood  Wassmnaiiii  was  iicfi'ativc. 
The  urine  was  negative  on  routine  examination. 

Blood.  The  CO2  eonibinin<i;  power  of  the  blood  on  Ajjril  ."}(), 
was  90  volumes  per  cent  In-  the  Van  Slyke  method  (Dr.  H.  W. 
Haggard),  indicating  a  marked  increase  in  the  sodium  bicarbonate. 
(The  patient  had  been  taking  trifling  amounts  of  soda,  up  to  2 
gm.  in  twenty-four  hours.)  The  serum  calcium  by  the  Marriott- 
Howland  method  was  0  mg.  per  100  cc  on  May  10,  and  0.4  mg. 
on  jVIay  14  (Dr.  L.  J.  Bogert).  Two  normal  controls  showed  10 
and  9.5  mg.  respectively.  The  red  count  was  4,500,000  hemo- 
globin OS  per  cent,  leukocytes   10,200,  differential  count  normal. 

The  stools  wereliquid  throughout  thepatient's  stay  in  the  hospital, 
about  three  a  day.  with  a  strong  rancid  odor;  they  showed  many 
globules  of  neutral  fat  and  fatty  acid  crystals,  many  undigested 
muscle  fibers  but  no  starch.  Pus  and  blood  were  absent.  The 
trypsin  content  by  the  Gross  method  was  50  units  and  250  units 
on  two  occasions. 

Stomach  contents  one  hour  after  an  Ewald  test  breakfast: 
amount  40  cc,  total  acidit>-  22,  free  hydrochloric  acid  7,  lactic  acid 
and  blood  absent. 

The  renal  function  was  good,  as  indicated  by  a  phthalein  excretion 
of  70  per  cent  in  two  hours. 

Roentgen-ray  examinations  of  the  gastro-intestinal  tract  and  of 
the  lungs  were  essentially  negative. 

A  number  of  typical  attacks  of  tetany  were  observed  in  the 
hospital,  involving  at  first  only  the  hands,  which  assumed  the 
"accoucheur"  position,  later  the  feet  also.  The  attacks  were 
controlled  at  first  by  dilute  HCl  (foi,  three  times  a  day)  which 
was  not  well  tolerated,  then  by  calcium  chloride  (30  grains,  three 
times  a  day),  for  which  calcium  lactate  (40  grains  four  times  a  day) 
was  substituted  later.  A  condition  of  latent  tetany  persisted,  as 
indicated  by  the  electrical  reactions,  and  by  the  fact  that  the 
attacks  recurred  when  calcium  was  omitted. 

The  tremor  of  the  eyelids,  so  conspicuous  a  feature  in  the  tetany 
following  parathyroidectomy  in  dogs,  was  noted  repeatedly,  but 
disappeared  under  the  administration  of  calcium. 

Course  of  the  Disease.  The  patient  continued  to  lose  weight 
regularly,  and  became  extremely  emaciated,  the  weight  falling 
from  71  pounds  on  April  28,  to  55  pounds  on  July  16.  The  diarrhea 
persisted,  except  for  a  period  when  she  was  at  home  for  a  fortnight 
between  admissions.  Large  doses  of  pancreatin  and  calcium  car- 
bonate (45  grains  of  each  three  times  a  day)  acted  favorably, 
resulting  in  a  formed  stool,  with  disappearance  of  the  rancid  odor 
and  of  the  acid  reaction.  But  after  a  while  the  patient  refused 
to  take  it,  and  it  was  omitted. 

She  left  the  hospital  July  17,  and  died  at  home  August  25,  1919. 
Permission  to  perform  an  auto])sy  was  refused. 
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Diagnosis.  The  (l:a<;ii()si.s  of  tetany  is  evident,  and  re({uire.s 
no  discnssion.  The  underlying  cause  was  apparently  an  obscure 
disease  of  the  gastro-intestinal  tract  associated  with  diarrhea. 
Disease  of  the  pancreas  seemed  likely  on  account  of  the  marked 
distur})ance  of  fat  absorption  and  the  improvement  with  pan- 
creatin.  But  the  presence  of  trypsin  in  the  stools  in  considerable 
amount  is  against  complete  absence  of  the  pancreatic  secretion, 
and  in  the  absence  of  an  autopsy  the  diagnosis  must  remain 
uncertain. 

A  study  of  the  calcium  metaholism.  was  made,  the  details  of  which 
are  published  elsewhere.^  Three  five-day  periods  were  employed, 
the  first  and  last  on  a  calcium-poor  diet,  the  second  on  a  diet  rich 
in  calcium  by  reason  of  the  addition  of  milk.  Two  normal  subjects 
under  the  same  experimental  conditions  were  available  for  coni- 
jjarison. 

The  calcium  balance  was  slightly  negative  in  the  first  period,  but 
during  the  calcium-rich  period  there  was  a  retention  of  nearly 
3  gm.  During  the  third  (calcium-poor)  period  the  stored  calcium 
was  partly  eliminated,  with  a  negative  balance  of  1.4  gm.  The 
patient  behaved  with  respect  to  the  calcium  balance  like  a  normal 
person,  except  that  there  was  a  greater  tendency  to  store  calcium 
during  the  calcium-rich  period,  and  to  lose  it  during  the  succeeding 
calcium-poor  period.  This  might  indicate  an  instability  in  the 
regulation  of  calcium  in  tetany. 

A  comparison  of  the  figures  for  the  entire  fifteen  days  showed  a 
positive  calcium  balance  of  1.3  gm.  in  the  case  of  the  subject  with 
tetany,  as  opposed  to  negative  balances  of  2.9  gm.  in  each  of  the 
two  normal  contrcjls. 

These  results  might  be  taken  to  indicate  a  need  for  calcium  on 
the  part  of  this  case  of  tetany. 

The  absorption  of  calcium  was  found  to  be  normal. 

The  elimination  of  calcium,  however,  differed  from  the  normal 
in  that  in  all  three  periods  there  was  a  greatly  diminished  excretion 
by  way  of  the  kidneys.  Thus  in  the  controls  70  per  cent  of  the 
intake  was  excreted  in  the  urine  during  the  calcium-poor  periods, 
and  30  per  cent  during  the  calcium-rich  period,  while  for  the  subject 
with  tetany  the  figures  were  10  per  cent  and  1  per  cent  respectively, 
the  aljsolute  amoimts  remaining  practically  constant  at  22  mg. 
per  day  during  all  three  periods. 

A  study  of  the  fat  absorption  showed  the  utilization  of  fat  to  be 
very  poor,  being  78  per  cent  in  the  first  period,  58  per  cent  in  the 
second,  and  59  per  cent  in  the  third.  In  other  words,  from  22  to 
42  i)er  cent  of  the  fat  intake  was  lost  with  the  feces.  These  figures 
are  comparable  to  those  met  with  in  total  exclusion  of  the  pan- 
creatic secretion  from  the  intestine. 

Curiously  enough,  in  spite  of  the  diarrhea  and  emaciation,  the 
nitrog(m  balance  was  positive  throughout,  and  the  absor})tion  was 
unusually  good,  atnounting  to  98  ])er  cent  of  the  intake. 
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The  urine  analysis  showed  a  high  ammonia  nitrogen,  both 
relatively  and  absolutely,  the  average  figures  being  22  per  cent  and 
1  gm.  per  day  respectively.  The  high  ammonia  is  difficult  of 
explanation,  for  no  other  evidence  of  acidosis  was  to  be  found, 
either  in  the  figures  for  p=,  or  for  total  acidity  and  organic  acids. 

The  large  amounts  of  indican,  indicating  increased  intestinal 
putrefaction,  are  also  of  interest.  A  detailed  report  is  to  be  found 
in  an  article  by  Simpson.^  It  seemed  as  if  the  tetany  were  worse 
when  meat  was  given  and  better  when  it  was  withheld,  but  owing 
to  the  coincident  administration  of  calcium,  these  impressions 
are  not  conclusive.  It  has  been  noted  that  active  tetany  is  more 
easily  induced  in  dogs  after  parathyroidectomy  if  a  meat  diet  is 
employed. 

Stimulated  by  the  reports  of  Paton  and  his  coworkers,^  search 
was  made  for  guanidine  in  the  urine,  using  Koch's  method.  None 
was  found,  but  a  beautifully  crystalline  salt  was  isolated  in  large 
quantities,  which  on  analysis  by  P.  A.  Levene  proved  to  be  an 
ammonium  gold  salt. 

General  Discussion.  In  all  of  the  3  cases  of  tetany  which  we 
have  studied,  the  sodium  bicarbonate  of  the  blood  was  abnormally 
high.  This  is  easily  explained  in  the  first  case  by  the  adminis- 
tration of  large  amounts  of  soda.  In  the  second  and  third  cases 
it  is  not  clear  why  the  bica;rbonate  was  increased.  The  work  of 
MacCallum^  is  of  interest  in  this  connection.  He  showed  that 
on  ligating  the  pylorus,  and  removing  the  HCl  by  repeated  gastric 
lavage,  a  condition  similar  to  tetany  developed,  with  marked  increase 
in  the  blood  bicarbonate  and  diminution  of  the  chlorides;  the 
tetany  could  be  relieved  by  the  administration  of  sodium  chloride. 
Similar  results  were  obtained  by  McCann^"  and  by  Hastings.^' 
Loss  of  HCl  by  vomiting  was  not  present  in  our  last  2  cases;  in 
the  first  it  may  have  been  a  contributory  factor. 

It  is  important  to  note  that  an  increased  CO2  combining  power 
of  the  blood  does  not  necessarily  mean  a  change  in  the  hydrogen- 
ion  concentration  toward  the  alkaline  side,  as  the  increase  in 
bicarbonate  can  be,  and  in  most  cases  probably  is  compensated, 
so  that  no  change  in  the  reaction  of  the  blood  takes  place.  The 
term  "alkalosis"  should  be  restricted  to  cases  where  the  p^  of 
the  blood  is  actually  increased. 

Interest  in  the  possible  relationship  of  alkalosis  to  tetany  was 
started  by  the  experimental  work  of  Wilson,  Stearns  and  Thurlow.^^ 
They  found  after  parathyroidectomy  in  dogs  that  the  onset  of 
tetany  was  preceded  by  a  decrease  in  the  hydrogen-ion  concentration 
of  the  blood,  and  followed  by  acidosis.  The  injection  of  acids  or 
of  calcium  relieved  the  tetany.  Their  results  have  been  criticized 
on  account  of  the  method  employed  (Barcroft's  dissociation  of 
hemoglobin  method).  Moreover,  their  results  lack  confirmation, 
for  after   parathyroidectomy   Togawa^^   found   acidosis   in    10   of 
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11  dogs,  as  jiKlged  by  the  CO2  com])ining  power;  Hustings  and 
Murray'*  found  a  normal  alkali  reserve  and  normal  p"  of  the 
blood,  and  MacCallum  in  two  dogs  found  no  alkalosis. 

Howland  and  Marriott-  found  in  infantile  tetany  no  increase  in 
the  CO2  combining  power  of  the  blood  and  normal  values  for  p^. 

With  the  exception  of  the  cases  of  tetany  following  the  adminis- 
tration of  soda,  already  cited,  we  have  found  no  published  reports 
of  increased  CO2  combining  power  of  the  blood  in  tetany.  In 
future  work  on  tetany  of  the  adult  it  would  seem  desirable  to 
determine  both  the  p^  and  the  bicarbonate  of  the  blood,  as  well 
as  the  calcium,  and  other  elements  (Mg,  Na.  K,  P,  S). 

The  relationshij)  of  decreased  serum  calcium  to  tetany,  so  well 
established  l)y  MacCallum^*  for  tetania  parathyreopriva,  and  by 
Howland  and  IMarriotf-  for  infantile  tetany,  remains  obscure  in 
the  case  of  tetany  of  the  adult,  on  account  of  the  paucity  of  obser- 
vations made  by  reliable  methods.  In  our  third  case,  and  in  that 
of  Barach  and  Murray, ^^  there  was  a  notable  decrease.  In  our 
second  case  (during  a  period  of  latent  tetany)  and  in  Harrop's 
case  of  tetany  after  soda,  the  serum  calcium  was  normal.  Mac- 
Callum^ in  experimental  tetany  following  ligation  of  the  pylorus 
foimd  a  normal  concentration  of  calcium,  and  his  results  should 
be  applicable  to  the  gastric  form  of  tetany  in  man.  Also  in  the 
tetany  resulting  from  hyperpnea  a  normal  calcium  has  been  found. 

It  appears,  therefore,  that  some  forms  of  tetany  may  occur 
without  any  change  in  the  calcium  concentration. 

From  the  work  of  Loeb,  Matthews  and  others*  it  appears  that 
the  excitability  of  the  neuromuscular  mechanism  varies  directly  with 
the  ratio  ca^^^^di'  so  that  it  is  theoretically  possible  for  increased 
irritability  to  result  either  from  a  decrease  of  the  calcium,  or  an 
increase  of  the  sodium.  Kramer,  TisdaH  and  Howland^'^  have  shown 
that  in  infantile  tetany  the  increased  irritability  is  due  solely  to 
the  decrease  of  calcium,  the  concentration  of  magnesium,  sodium 
and  potassium  in  the  serum  being  essentially  normal.  In  the 
case  of  tetany  following  the  administration  of  soda  it  is  probable 
that  the  condition  is  due  to  the  increase  in  sodium,  the  calciimi 
remaining  normal.  Greenwald^^  believes  that  in  these  cases  it  is 
the  increase  in  the  Na  ion  and  not  that  of  the  bicarbonate  that  is 
responsible. 

(Treenwald^^  in  parathyroidectomized  dogs  ft)und  an  increase 
of  the  phosphorus  of  the  blood,  and  Binger-"  was  able  to  produce 
tetany  by  the  injection  of  neutral  or  alkaline  phosphates  in  suitable 
amount.  This  was  accompanied  by  a  drop  in  the  serum  calcium 
to  the  extent  found  in  infantile  tetany.  If,  however,  he  injected 
acid  ph()S])hates,  although  the  calcium  figure  fell  to  the  same  degree, 
tetany  did  not  develop.     Howland  and  Marriott-  noted  a  marked 

*  For  a  flisctisHion  of  Iho  litoraturo  on  tliis  point  consult  tlio  article  liy  Kranior, 
Tisdall  and  nr.wlaiid." 
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decrease  in  the  serum  calcium,  without  tetany,  in  nei)lH-itis  with 
acidosis.  It  is  apparent  therefore,  that  decrease  of  calcium  is 
not  enough  of  itself  to  cause  tetany. 

Kramer,  Tisdall  and  Ilowland^^  found  that  in  infantile  tetany 
the  phosphorus  of  the  serum,  th()u,ii;li  variable,  was  normal  or 
only  slightly  increased  in  one-half  of  their  cases.  An  increase  in 
the  phosphorus,  therefore,  cannot  be  an  important  factor  in  this 
form  of  tetany. 

Recently  Collij)  and  Backus,-^  and  Grant  and  (ioldinan--  have 
noted  the  occiu-rence  of  tetany  following  overventilation  of  the 
lungs  in  healthy  subjects.  The  urine  showed  a  rapid  fall  in  the 
titratable  acidity,  sometimes  becoming  alkaline,  with  increase 
of  the  basic  ])hosphates  and  diminution  of  the  ammonia.  The 
blood  revealed  a  decided  decrease  in  the  COo  combining  power, 
and  a  definite  increase  in  p^  (decrease  in  the  hydrogen-ion  con- 
centration), while  the  calcium  became  somewhat  increased.  They 
explain  the  apparent  anomaly  of  an  "alkalosis"  associated  with 
diminished  l)icarbonate  by  the  supposition  that  the  COo  is  washed 
out  of  the  blood  more  rapidly  than  the  alkali  can  be  removed, 
which  leads  to  a  decrease  of  the  ratio  i^h^Os. 

Later  Goldman,-'^  and  Barker  and  Sprunt'-^  described  tetany  as 
a  transitory  condition  in  diseased  persons  as  a  result  of  attacks 
of  hyperpnea.  In  our  cases  the  tetany  could  not  be  attributed 
to  this  cause. 

The  attempts  of  Baton  and  his  coworkers^  to  connect  tetany 
following  parathyroidectomy,  and  also  as  it  occurs  in  man  under 
natural  conditions,  with  jjoisoning  by  guanidine  has  not  met  with 
confirmation,  and  owing  to  possible  errors  in  the  method  employed, 
their  results  are  open  to  question.  It  must  be  admitted  however, 
that  their  production  of  tetany  experimentally  by  injection  of 
guanidine  has  been  repeated  by  Watanabe"''  with  ])ositive  results. 

It  is  quite  clear  that  there  is  still  much  to  be  learned  as  to  the 
pathogenesis  and  the  ultimate  cause  of  this  remarkable  condition. 

In  conclusion  it  is  interesting  to  note  that  some  of  the  cases  in 
the  literature,  and  our  third  case,  have  been  associated  with  a  fatty 
diarrhea,  usually  of  pancreatic  origin;  instances  in  point  are  the 
cases  of  Findlay  and  Sharpe^  (almost  the  precise  counterpart  of 
our  own),  of  Barach  aiitl  Murray, ^^  and  of  Bassett-Smith,-''  the 
last  two  occurring  in  sprue. 

Summary.  1.  x\n  increase  of  the  })icarbonate  of  the  blood  was 
demonstrated  in  3  cases  of  tetany,  1  of  which  followed  the  adminis- 
tration of  sodium  bicarbonate. 

2.  A  low  serum  calcium  was  found  in  1  case,  another  showed  a 
normal  figure  during  a  period  of  latent  tetany,  the  case  following 
soda  was  not  examined  as  to  calcium. 

3.  A  study  of  the  calcium  metabolism  in  1  case  revealed  definite 
abnormalities. 

4.  Large  amounts  of  indican  were  found  in  the  urine  in  1  case. 
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DIFFERENTIAL  STUDY  OF  A  CASE  OF  PULMONARY  STENO- 
SIS OF  INFLAMMATORY  ORIGIN  (VENTRICULAR  SEPTUM 
CLOSED)  AND  TWO  CASES  OF  (a)  PULMONARY  STENOSIS 
AND  (b)  PULMONARY  ATRESIA  OF  DEVELOPMENTAL 
ORIGIN  WITH  ASSOCIATED  VENTRICULAR  SEPTAL  DEFECT 
AND  DEATH  FROM  PARADOXICAL  CEREBRAL  EMBOLISM.*  f 

In  Three   Cases,   Aged   Respectively,   Fourteen,   Ten   and 

Eleven  Years. 

By  Maude  E.  Abbott,  M.D.,  D.  S.  Lewis,  M.D., 
W.  W.  Beattie,  M.D. 

MONTRE.'VL,   CANAD.\. 

(From  the  Patliological  Museum  of  McGill  University,  and  the  Medical  Service  of 
the  Royal  Victoria  Hospital,  Montreal). 

Pulmonary  stenosis  is  one  of  the  commonest  of  all  findings  in 
those  forms  of  congenital  cardiac  disease  characterized  clinically 

*  Presented    at    the   Twenty-third    Meeting    of    the    American    Association   of 
I'atliologitits  and  Baetcriologists,  March  31,  1923. 
t  Published  with  the  aid  of  a  grant  from  the  Coojkt  Fund  for  Medical  Research. 
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by  tlie  syriij)t()in-complex  of  so-called  congenital  cyanosis.  From 
the  stan(l])oint  of  etiology  and  anatomical  structure,  these  cases 
may  be  divided  into: 

1.  A  small  group  in  which  the  lesion  is  purely  valvular  and  has 
resulted  from  an  endocarditis  of  the  pulmonar\'  segments  s(>tting 
in  during  relatively  late  fetal  life  after  the  cardiac  se])ta  lune  closed. 
In  these  cases,  which  are  considered  here  first  as  the  less  comi)lex 
anomaly,  there  is  a  thickening  and  usually  a  fusion  of  the  pulmonary 
cusps  with  the  production  of  a  small,  often  funnel-shaped,  pulmonary 
orifice,  which  opens  off  the  hypertrophied,  but  otherwise  normal, 
conus  of  the  right  ventricle,  and  the  pulmonary  artery  is  usually  of 
normal  size,  or  may  even  be  dilated;  the  interventricular  septum  is 
entire,  but  the  foramen  ovale  is  usually  patent  and  is  not  infre- 
quently fenestrated.  These  features  proA'c  the  origin  of  the  vahular 
lesion  from  the  action  of  a  fetal  endocarditis  setting  in  after  the 
cardiac  septa  have  closed. 

2.  In  the  other  and  much  larger  group  of  pulmonary  stenoses 
the  lesion  is  to  be  traced  to  an  arrest  of  development  in  early 
embryonic  life  before  the  division  of  the  heart  into  its  four  chambers 
is  completed.  In  these  cases,  signs  of  fetal  endocarditis  as  a  compli- 
cating or  eA'en  causative  factor  in  early  embryonic  life  may,  or  may 
not,  be  present  but  the  main  lesion  is  not  inflammatory  or  vahular, 
Init  a  true  hypoplasia  of  the  pulmonary  tract,  and  the  inter\entric- 
ular  septum  presents  a  defect  at  the  base;  while  the  aorta,  which 
it  will  be  remembered  arises  in  early  embryonic  life  from  the  right 
side  of  the  common  Aentricle,  usuall\'  appears  displaced  to  the  right 
arising  from  both  ventricles  above  the  septal  defect,  or  entirely 
from  the  right  ventricle;  the  pulmonary  artery  is  usually  small  and 
thin-walled  and  the  pulmonary  valve  bicuspid  or  rudimentary,  and 
the  conus  of  the  right  ventricle  is  narrowed,  or  it  may  (in  cases 
where  a  septal  defect  commmiicates  with  the  conus)  be  expanded 
below  the  cusps  into  a  large  chamber  connected  with  the  sinus  of 
the  ventricle  by  a  constricted  orifice  (persistent  lo^er  bull)ar  orifice). 
These  associated  anomalies  definitely  prove  that  the  pulmonary 
stenosis  originated  in  early  fetal  life  before  the  completion  of  the 
cardiac  septa,  from  the  operation  of  some  cause  which  led  to  an 
early  arrest  or  deviation  of  development,  whereby  an  imduly  small 
pulmonary  artery  has  been  cut  off  from  a  relati\ely  large  aorta,  or 
the  linnen  of  the  conus  of  the  right  ventricle  and  the  jnilmonary 
orifice  have  become  abnormally  narrowed  or  otherwise  deformed; 
and  this  combmation,  pulmonary  hypoplasia,  defect  of  the  inter- 
ventricular septum  at  the  base,  and  Rechtslagc  of  the  aorta,  is  the 
commonest  of  all  causes  of  congenital  cyanosis  in  patients  who 
reach  the  age  of  puberty. 

The  comparison  of  these  two  types  of  pulmonary  stenoses  and 
atresia  with,  and  without,  associated  septal  defect,  yields  consider- 
able information  of  mterest  both  from  the  clinical  and  pathological 
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Standpoints.  The  following  communication  is  based  (1)  tipon  the 
personal  ol)servation  during  life  of  a  case  of  infianmiatory  pulmonary 
stenosis  with  closed  septum  (Case  I  cited  below)  and  (2)  the  sub- 
sequent study  of  the  heart  of  this  patient  after  death  and  of  the 
hearts  of  two  other  cases  in  the  Pathological  ]\Iuseum  of  McGill 
University  of  (d)  developmental  pulmonary  stenosis  with  associated 
septal  defect  and  a  superimposed  inflammatory  pulmonary  valvular 
lesion  (Case  II),  presented  by  Dr.  P.  P.  Smyth  of  Big  \^alley, 
Alberta,  and  (h)  developmental  jjulmonary  atresia  with  associated 
septal  defect  and  Rcchfdage  of  the  aorta  (Case  III)  presented  from 
the  Pathological  Service  of  the  Montreal  General  Hospital. 

The  interpretation  placed  ui)on  the  findings  in  these  3  cases  is 
amplified  and  corroborated  by  the  results  of  a  statistical  study  of 
(S2  cases  of  pulmonary  stenosis  and  24  cases  of  pulmonary  atresia 
made  by  one  of  us  in  another  connection.^ 

In  the  2  cases  with  associated  ventricular  se})tal  defect  a  para- 
doxical cerel)ral  embolism  is  suggested.  In  the  light  of  the  literature 
this  surmise  becomes  a  certainty.  This  interesting  subject  is  dis- 
cussed further  below. 

Case  I. — Pulmonary  Stenosis  of  Infl(nni)iaf(n-j/  Origin,  Fysio}i  of 
Chisjis  and  Recent  Verrucose  Endocarditis.  Pin  head  Orifice.  ]en- 
tricidar  Septum  Closed.  Patent  Foramen  Ovale.  Death  in  Dyspneic 
Attacks. 

Clinical  Data:  D.  S.  L.,  female,  aged  fourteen  years,  admitted 
to  hospital  with  severe  dyspnea  on  exertion  and  marked  cyanosis. 
Healthy  and  active  until  nine  years  old,  when  she  began  having 
repeated  attacks  of  sore  throat  each  winter.  Cyanosis  first  became 
noticeable  at  this  time;  she  became  dyspneic  on  exertion  and  unable 
to  play.  After  some  three  months  in  bed  she  improved,  and  for 
the  next  three  years  was  able  to  attend  school.  In  1919  her  cyanosis 
and  dyspnea  increased,  and  until  her  death  the  progress  of  the  dis- 
ease was  steadily  downward,  and  she  was  confined  to  bed  much  of 
the  time.  The  cyanosis  was  noted  especially  about  the  nose,  lips, 
fingers  and  toes;  cough  was  troublesome  but  there  was  no  orthopnea 
or  dropsy.  No  history  of  chorea  or  acute  rheumatic  fever.  Men- 
struation began  at  eleven  years.  Two  sisters  have  dyspnea  and 
palpitation  but  are  of  good  color. 

Physical  examination  showed  a  rather  undersized  girl  with  marked 
dyspnea  and  distinct  cyanosis  of  the  cheeks,  nose,  hands  and  feet. 
The  mucous  membrane  of  the  mouth  was  a  deep  piu-ple  color. 
Marked  clubbing  of  the  fingers  and  toes.  In  the  mouth  there  were 
many  carious  roots,  anfl  the  tonsils  showed  much  scarring  and  widely 
gai)ing  cryi)ts.  The  hmgs  were  relatively  normal.  There  was  marked 
prccor(hal  bulging  and  jmlsation;  the  maxinnun  cardiac  impulse 
l)eing  in  the  fourth  left  interspace  S.5  cm.  from  the  midline.  A 
rough  systolic  thrill  was  felt  over  the  precordium  with  its  maximum 
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intensity  in  the  third  k^ft  interspace,  5  cm.  from  the  midsternal  hue. 
The  relative  cardiac  (hihiess  extended  4  cm.  to  the  right  and  10  cin. 
to  the  left  of  the  midsternal  line.  The  somids  were  lond,  regular 
and  very  rapid.  At  the  apex,  the  first  sound  was  very  sharp  hut 
the  second  almost  inaudible.  The  second  somid  was  not  accent- 
uated at  the  pulmonic  or  aortic  areas.  A  long,  rough  blowing 
systolic  murmur  was  present  at  the  apex,  transmitted  to  the  axilla 
and  through  to  the  angle  of  the  scapula.  It  was  also  carried  upward 
to  the  pulmonic  area,  its  intensity  diminishing  as  the  clavicle  was 
approached.  The  same  murmm'  was  audible  at  the  aortic  area  and 
to  a  less  degree  in  the  vessels  of  the  neck,  and  over  the  tricuspid 
area.  At  times  there  was  a  presystolic  murmur  inside  the  apex 
beat.  Systolic  blood-pressure  110,  diastolic  (>().  The  liver  and 
spleen  were  not  palpable.  A  trace  of  albumin  was  present  in  the 
urine.  There  was  a  moderate  polycythemia ;  erythrocytes  7 ,()00,0(MJ ; 
leukocytes  22,000;  hemoglobin  120  per  cent  (Sahli).  The  roent- 
genograph showed  the  heart  slightly  enlarged  to  right  and  left, 
with  some  fulness  about  the  pulmonary  artery.  The  electro- 
cardiogram marked  right-sided  preponderance,  with  auricular 
hypertrophy. 

Progress  of  Case  During  the  six  weeks  preceding  death  the 
patient  had  two  acute  dyspneic  attacks,  attended  with  increased 
cyanosis,  but  was  relatively  comfortable  during  the  intervals.  She 
left  the  hospital  and  died  August  30,  1921,  during  the  third  of  these 
paroxysms.  The  autopsy  was  performed  by  Dr.  C.  T.  Crowdy  at 
the  home  of  the  patient.  Only  a  small  abdominal  incision  was 
allowed,  through  which  the  heart  was  removed,  without  the  larger 
vessels. 

Description  of  Heart  (W.  W.  B.)  (Fig.  1).  The  heart  of  a  young 
adult,  greatly  enlarged  in  its  right  chambers,  the  apex  being  formed 
entirely  by  the  right  ventricle.  The  right  auricle  is  greatly  dilated, 
and  its  wall  is  distinctly  hypertrophied,  and  its  columniie  carneie 
are  very  promment.  There  is  a  gaping  foramen  o^•ale  achnitting  a 
lead  pencil  and  three  small  fenestrations  exist  in  the  auricular 
septimi  along  the  posterosuperior  border  of  the  valvula  foraminis 
ovalis  where  it  joins  the  limbus  \  ieussenii.  The  tricuspid  orifice 
measures  9  cm.;  the  cusps  are  slightly  thickened  and  along  their  hue 
of  closure  on  their  auricular  aspect  is  a  row  of  small  irregular  wart- 
like vegetations;  the  chorda?  tendinea?  are  thickened  and  markedly 
shortened,  the  right  papillary  muscle  being  directly  connected  to 
the  valve  segment. 

The  right  ventricle  is  greatly  hypertrophied  (wall  l.S  cm.  thick), 
and  its  musculi  pectinati  and  papillary  muscles  are  enlarged  and 
prominent.  In  its  conus  the  musculature  below  the  pulmonary 
valve  presents  a  peculiar  puckered  condition  appearing  as  if  the 
chamber  had  been  at  one  time  of  greater  diameter,  and  its  wall  had 
been  subsequently  gathered  in  at  the  pulmonary  orifice,  forming 
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longitudinal  pleats.  There  are  six  prominent  crests  and  six  clefts 
tliiis  produced.  The  endocardium  over  these  crests  is  greatly 
thickened,  appearing  as  opacjue  white  patches,  ^^iewed  from  the 
ventricle,  the  rim  of  the  pulmonary  orifice  at  the  base  of  the  cusps 
measures  1.2  cm.  in  diameter. 


Fig.  1. — Pulmonary  stenosis  of  inflammatory  ori,jin,  with  fusion  of  msps  and  pin- 
hole orifice  surmounted  by  a  ring  of  warty  vegetation.  (Case  I).  From  a  specimen  in 
the  Pathological  Museum  of  McGUl  Uni\ersity  presented  by  Drs.  Lewis  and  Crowdy. 
(1)  The  fused  cusps  of  the  pulmonary  valve  with  raphe  a,  a,  a,  showing  the  line  of 
attachment  to  each  other;  6,  central  pinhole  orifice  with  edges  surmounted  by  a  row 
of  vegetations;  (2)  conus  of  right  ventricle  showmg;  a,  puckering  of  musculature; 
and  6,  a  white  patch  of  thickened  endocardium;  (3j  lower  bulbar  orifice  formed  by; 
a,  crista  supraventricularis;  and  b,  trabecula  septomarginalis  (moderator  band); 
(4)  tricuspid  orifice,  edges  of  cusps  thickened  and  surmounted  by  warty  vegetations; 
A,  aorta;  P. A.,  pulmonary  artery;  R.V.,  right  ventricle;  LA^.,  left  ventricle. 


The  pulmonary  artery  is  laid  open  above  the  valve ;  it  is  of  about 
normal  size  (2  cm.  in  diameter),  but  is  very  thin-walled.  The  pul- 
monary cusps  are  symmetrically  fused  along  tlieir  contiguous 
borders  leaving  a  central  circular  orifice  2  mm.  in  diameter;  this  is 
surrounded  by  a  firm  brownish-pink  colored  rim,  along  the  inner 
edge  of  which  is  a  growth  of  small  granular,  grayish  vegetations; 
the  wliole  forms  a  structure  resemblmg  a  partially  expanded  sea- 
anemone,  the  granulations  appearing  like  the  partly  retracted 
tentacles.    The  "sea-anemone"  is  connected  with  the  wall  of  the 
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jHilinoiiary  arter\'  I)y  three  e({ui(listaiitly  i)laced  firm  fibrous  ridges, 
8  mm.  in  height.  These  are  the  remains  of  tlie  attaclmieiits  of  seini- 
Imiar  cusps  to  tlie  jHihnonary  artery.  The  \vh  am'iele  is  not  altered 
in  size  or  in  thickness  of  wall.  The  left  ventricle  apj)ears  of  normal 
size  and  thickness  (walls  average  1.3  cm.).  The  mitral  orifice  is 
8.5  cm.  in  circumference.  The  aortic  orifice  measures  l.()  cm.  in 
diameter.  The  aortic  cusps  are  normal  except  for  two  small  fenes- 
trations.    Both  coronary  arteries  are  double. 

At  the  autopsy  only  a  small  abdominal  incision  was  allowed. 
The  great  vessels,  includmg  the  ductus  arteriosus,  were  not  remo\e(l 
from  the  body,  but  were  cut  away  just  al)ove  the  heart,  so  that 
their  condition  cannot  be  discussed. 

jNIuseum  Entry  No.  7422.    Presented  by  Drs.  Lewis  and  Crowdy. 

Case  \\.— Pulmonary  Stenosis  of  Developmental  Origin;  Xarrow- 
ing  and  Deformity  of  Conns,  with  Large  Defect  of  Interventricular 
Septum.  Aorta  Displaced  to  the  Right  Arising  from  Both  Ventricles 
above  it.  Fusion  of  Pulmonary  Cusps  and  Stenosis  of  Orifice  from 
Valmdar  Fetal  Endocarditis.  Patent  Foramen  Ovale;  Phlegmon  of 
Arm;  Hemiplegia.    Paradoxical  Cerebral  EnibolLsnt. 

Clinical  Data  (Dr.  P.  P.  Smyth).  Male,  aged  ten  years,  achnitted 
to  hospital  with  tender  l)rawny  swelling  of  left  arm  just  above  the 
elbow.  Has  had  considerable  cyanosis  for  some  years,  with  dys- 
pnea on  exertion.  His  growth  has  been  stmited  and  slight  injuries 
have  healed  slowly.  No  history  of  any  previous  illness  or  of  trauma 
to  the  arm. 

Physical  Examination.  Temperature,  102°  F.  Pulse,  120.  Poorly 
developed  child,  very  marked  c^'anosis  and  clubbing  of  fingers  and 
toes.  Lungs  and  abdomen  clear.  Heart  somewhat  enlarged  to 
right  and  left;  sounds  regular;  soft  presystolic  murmur  over  the 
precordium.  The  left  arm,  just  above  elbow,  showed  a  large  fluc- 
tuating area,  tender  to  the  touch. 

Progress  of  Case.  The  phlegmon  on  the  arm  was  incised  two 
days  after  admission  and  100  cc  of  malodorous,  blood-streaked 
pus  was  evacuated.  Fever  subsided  under  drainage,  but  the  wound 
healed  slowly.  On  the  day  of  his  discharge  the  l>oy  became  stupc^r- 
ous,  and  shortly  afterward  had  a  general  convulsion  followed  by  a 
left-sided  hemiplegia.  He  was  taken  from  hospital  the  next  day 
but  returned  ten  days  later  with  a  persistent  left  hemiplegia,  stupor 
and  incontinence  of  urine  and  feces.  He  passed  into  coma  and  died 
fifteen  days  after  the  first  convulsion. 

Description  of  Heart  (W.  W.  B.)  (Fig.  2).  A  child's  heart  of 
peculiar  shape,  being  very  broad  transversely  m  comparison  with 
its  longitudinal  measurements,  and  having  a  broad  and  flat  apex, 
with  a  slight  indentation  (slightly  bifid)  formed  chiefly  by  the  right 
ventricle.  Arishig  posteriorly  at  the  middle  of  its  base  is  a  large 
thick-walled  aorta,  2.5  cm.  in  diameter.    The  pulmonary  artery,  a 
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small  inconspicuous  vessel  with  very  thin  walls,  about  one-third 
the  size  of  the  aorta  and  measuring  1  cm.  in  diameter,  arises  in  front 
of  the  aortic  trunk,  and  curves  across  and  around  it  upward  and  to 
the  left. 


Fig.  2. — Pulmonary  hypoplasia  of  dcrdopmental  origin,  ivith  inflammatory  thicken- 
ing and  fusion  of  pulmonary  cusps  and  stenosis  of  orifice.  Large  defect  at  base  of  itiler- 
ventricular  septum.  Rcchtslage  of  aorta  and  displacement  of  pars  membranacea  septi  to 
left  of  right  posterior  aortic  cusp,  {('ase  II).  From  a  specimen  in  the  McGill  Patho- 
logical Museum  presented  by  Dr.  W.  P.  Smyth,  Big  Valley,  Alberta.  (I)  Fused 
cusps  of  pulmonary  valve  with  raphe  a,  a,  a,  representing  their  attachments;  b, 
central  circular  orifice;  (2)  hypoplastic  and  stenosed  conus  of  right  ventricle;  (3) 
lower  bulbar  orifice  formed  by;  a,  crista  supraventricularis  here  very  thick;  and  b, 
trabecular  septomarginalis  here  very  short;  (4)  infundibular  cusp  of  tricuspid  valve 
with:  a,  chorda  tendinea  attached  to  posterior  part  of  interventricular  septum  just 
below  defect;  b,  chorda  tendinea  attached  to  rudimentary  papillary  muscle  springing 
from  crusta  supraventricularis;  and  c,  anomalous  chorda  running  from  right  half 
of  base  of  right  posterior  aortic  cusp  to  free  border  of  interventricular  septum  pos- 
teriorly; (.5)  free  upper  border  of  ventricular  septum  at  defect.  P. A.,  pulmonary 
artery  in  two  parts;  A.C.,  anterior  aortic  cusp,  divided;  R.P.,  right  posterior  aortic 
cusp;  L.P.,  left  posterior  aortic  cusp;  P. M.S.,  pars  membranacea  septi;  R.Cor., 
"right  coronary  orifice;  L.Cor.,  left  coronary  orifice. 


The  left  ventricle  appears  of  about  normal  size.  Near  its  apex 
is  a  peculiar  l)ranchin<>;  aberrant  chorda  tendinea  nmning  from  the 
interventricular  septum  to  the  base  of  the  posterior  papillary 
muscle.  A  second  anomalous  chorda  arises  from  the  apex  of  the 
same  muscle  and  passes  upward  and  forward  toward  the  interven- 
tricular septum  and  is  inserted  ])osteriorly  1.5  cm.  below  the  free 
border  of  a  large  defect  in  the  base  of  the  interventricular  septum. 
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This  defect  measures  2  cm.  in  length;  it  begins  posteriorly  just  in 
front  of  the  pars  memhranacea  and  2  mm.  below  the  base  of  the 
right  posterior  (free)  aortic  cusp,  opposite  the  junction  of  its  middle 
and  left  thirds,  and  ends  anteriorly  5  mm.  behind  the  anterior 
(right  coronary)  aortic  cusp  opposite  to  the  junction  of  its  middle 
and  left  thirds.*  The  defect  is  bounded  l)e]o\v  by  the  free  superior 
border  of  the  inter\Tntricular  septum,  which  appears  as  a  smooth 
rounded  muscular  crescentic  ridge.  The  chordte  tendinea^  of  the 
aortic  segment  of  the  mitral  valve  do  not  connect  with  tins  border 
nor  with  the  septiun  below  it  except  for  the  single  anomalous  chorda 
mentioned  abo\e. 

The  wall  of  the  right  ventricle  is  greatly  h\pertrophied  (2  cm. 
thick).  There  is  a  peculiar  arrangement  of  the  chordae  tendineie 
of  the  infundibular  cusp  of  the  tricuspid  valve,  some  of  which  gain 
an  attachment  to  the  posterior  part  (jf  the  interventricular  septum 
just  below  the  margin  of  the  defect,  others  are  attaclied  to  the  ante- 
rior wall  of  the  ventricle  at  the  base  of  the  right  posterior  aortic 
cusp  opposite  its  right  third,  where  they  spring  from  a  rudimentary 
papillary  muscle,  which  had  developed  on  the  anterior  siu'face  of  a 
large  muscular  colimm  (crista  supraventricularis)  on  the  anterior 
wall  of  the  ventricle,  which  passes  downward  toward  the  apex,  and 
which  apparently  tended  to  conduct  the  blood  passing  from  the 
right  auricle  through  the  right  ventricle  into  the  aorta  by  means  of 
the  septal  defect.  This  muscidar  bmidle  serves  to  cut  off  the  cavity 
in  the  right  upper  posterior  angle  of  the  right  ventricle,  which  had 
developed  into  a  large  muscular  shoulder.  A  few  fibrous  strands 
run  from  the  right  half  of  the  base  of  the  riglit  posterior  aortic  cusp 
to  the  free  border  of  the  interventricular  septiun  posteriorly. 

The  aorta  arises  about  eciually  from  both  ventricles,  riding  over 
the  septal  defect;  it  is  thick-walled  and  very  large  for  the  size  of 
the  heart,  measuring  2.5  cm.  in  diameter. 

The  condition  of  Rcchtslagc  or  malposition  to  the  right  of  the 
aorta  is  further  made  clear  to  the  observer  In-  noting  the  situation 
of  the  pars  membranacea  septi  which  usually-  lies  at  the  base  of  the 
right  posterior  (free)  aortic  cusp  and  between  it  and  the  anterior 
(right  coronary)  cusp  but  in  this  case  is  seen  to  lie  between  the  bases 
of  the  right  posterior  cusp  and  the  left  posterior  (left  coronary) 
cusp.  The  right  posterior  cusp  is  thus  lying  in  front  of,  instead  of 
behind,  the  pars  membranacea  septi,  as  in  the  normal  heart. 

The  conus  of  the  right  ventricle  leading  to  the  pulmonary  orifice 
is  extremely  small,  appearing  when  viewed  from  below,  as  an  elon- 
gated slit  at  the  anterior  upper  angle  of  the  right  ventricle.  It  has 
thick  muscular  walls  which  form  projecting  pillars  on  the  interior 
of  the  anterior  ventricular  wall,  and  a  narrow,  straight  lumen  which 
admits  a  probe  7  mm.  in  diameter,  and  it  is  lined  with  opaque 
thickened  endocardium.  Its  opening  into  the  ventricle  is  narrowed 
by  the  ciu'ving  forward  of  the  muscular  bundles  which  form  its 
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posterior  wall.  These  represent  the  moderator  band  or  trabe- 
ciila  septomarginalis  medially  and  the  crista  supraventricular 
(Tandler-)  laterally,  the  former  of  which  is  here  nuich  shorter  than 
in  the  normal  heart.  The  pulmonary  orifice  is  guarded  by  a  pecu- 
liar tubular  sleeve-like  structure  which  projects  into  the  pulmonary 
artery  for  a  distance  of  1  cm.  and  which  presents  at  its  summit  a 
circular  orifice  4  mm.  in  diameter.  This  structure  is  attached  to 
the  walls  of  the  pulmonary  artery  by  three  raphes,  one  on  the  right 
and  the  other  two  on  the  left  side  of  the  orifice;  the  first  reaches  the 
rim  of  the  orifice  and  the  latter  two  extend  to  within  4  mm.  of  this 
border  and  are  separated  at  their  attachment  to  the  wall  of  the 
artery  by  an  interval  of  4  mm.  This  structure  is  formed  of  dense 
white  tissue  and  represents  the  fused  and  thickened  cusps  of  an 
irregularly  divided  three-cusi)ed  pulmonary  valve  (the  left  anterior 
cusp  of  which  is  abnormally  small),  which  had  evidently  been  the 
seat  of  a  chronic  fetal  endocarditis.  The  pulmonary  artery  is  very 
narrow  and  thin-walled. 

The  right  auricle  is  dilated  l)ut  not  hypertrophied.  The  foramen 
OA'ale  is  patent  by  a  valvular  opening,  admitting  a  lead  pencil,  and 
the  posterosuperior  border  of  the  valvula  foraminis  ovalis,  shows 
multiple  small  fenestrations.  The  Thebesian  nxlxe  in  the  right 
am'icle  is  represented  by  a  thin  thread-like  strand  which  runs  across 
the  orifice  of  the  coronary  sinus. 

Museum  Entry  No.  7431 .    Presented  by  Dr.  P.  P.  Smyth,  Alberta. 

Case  III. — Pulmonary  Aircsio  irith  Associated  J'ciitricular  Septal 
Defect.  Aorta  from  Conns  of  Right  ]'enfricle.  Patent  J)  act  us 
Arteriosus.  Hemiplegia.  Ajjpemiicitis.  Paradoxn-al  Enibolistn. 
Cerebral  Abscess. 

Clinical  Data  (Service  of  Dr.  Hutchison  Montreal  (General  Hos- 
pital). Male,  aged  eleven  years,  achiiitted  to  siu'gical  service  with 
severe  abdominal  pain,  vomiting  and  fever.  Had  been  a  bluish 
color  ever  since  birth;  dyspneic  on  exertion,  miable  to  run,  l)ut 
al>le  to  walk  slowly.  He  was  thought  to  have  some  form  of  con- 
genit^al  heart  disease.  Eight  days  before  death  the  child  began 
having  convulsions  with  twitching  of  the  hands  and  arms,  the  head 
being  drawn  to  the  left.  Two  days  before  admission  he  develoi)e(l  a 
severe  pain  in  the  right  lower  quadrant  of  the  abdomen.  Family 
history  negative. 

Phijsical  Kxa)ni nation.  There  was  marked  cyanosis:  definite 
clubbing  of  the  fingers  and  toes.  Pupils  equal  and  active,  tongue 
dry  and  coated.  Limgs  clear.  Distinct  precordial  bulging,  a  difi'use 
apex  l)eat  and  a  definite  thrill  just  iiiside  apex  l)eat.  Heart  extended 
from  right  border  of  stennun  to  0.5  cm.  beyond  the  left  nipple. 
Sounds  were  regular,  no  accentuation  of  the  first  sound,  but  second 
was  sharj)ly  cut  and  a  little  accentuated.  Hough  diastolic  min-mur 
fit  the  apex,  poorly  transmitted  toward  the  axilla.     Pulse  was  full, 
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regular  and  well  .sustained.  The  ahdoinen  showed  some  teiuiei'- 
ness  at  McBurney's  point,  and  reetal  tenderness. 

Progress  of  Case.  The  appendix  was  renio\ed  on  the  day  of 
admission.  Six  days  later  patient  complained  of  severe  ])ain  in 
head.  Temperature  101°  F.  Pulse  9().  Fever  continued,  hut 
with  slow  })ulse.  The  following  evening  he  had  a  definite  convul- 
sion followed  by  a  right  sided  hemij)legia;  pupils  equal,  dilated, 
inactive  double  Kernig  sign,  Babinski  on  right.  Smear  of  cerebro- 
spinal fluid  showed  streptococci.    Died  at  10.30  p.m. 

Autupsy  (by  Dr.  Montgomery).  This  showed  abscess  of  brain, 
left  frontal  lobe;  acute  piu'ulent  meningitis;  congestion  of  the  organs, 
recent  appendectomy  scar. 

Descripion  of  Heart  (W.  W.  B.)  (Figs.  3  and  4).  The  heart  of  a 
child,  rather  broader  than  usual  in  proportioji  to  its  length.  The 
apex  is  romKled  and  formed  equally  by  both  ventricles.  There  are  a 
few  petechial  hemorrhages  over  the  right  ventricle.  A  large  thick- 
walled  vessel  arises  from  the  bulging  conus  of  the  right  ventricle 
anteriorly  in  the  position  normally  occupied  by  the  pulmonary 
artery,  and  cur\es  directly  upward,  giving  off  the  vessels  to  the  neck 
in  their  usual  situation.  This  large  vessel  appears  at  first  sight  to 
be  a  common  arterial  trmik,  but  proves  to  be  the  aorta,  for  dissec- 
tion in  the  tissues  to  its  left  reveals  another  very  small  trimk,  the 
atresic  pulmonary  artery,  arising  blindly  from  the  ventricular  wnW 
to  the  left  and  on  a  slightly  posterior  plane. 

The  aorta  measm-es  at  its  origin  5.5  cm.  in  circumference.  Both 
coronary  arteries  are  double  and  the  innominate  and  left  common 
carotid  have  a  common  origin.  The  ductus  arteriosus  is  ]jatent 
as  a  thin-walled  vessel  1.5  mm.  in  diameter,  arising  from  a  fmmel- 
shaped  elliptical  orifice  0.4  x  1  cm.,  guarded  in  the  aorta  on  the  right 
and  left  by  two  low,  sharp-edged  ridges.  It  opens  into  the  right 
branch  of  the  pulmonary  artery,  which  is  a  vessel  5  mm.  in  diameter. 

The  pulmonary  artery  is  a  small  thin-walled  vessel  measuring, 
just  above  the  sinuses  of  Valsalva,  1  cm.  in  circumference  and 
broadening  out  to  1.5  cm.  above.  Three  rudimentary  sinuses  of 
X'alsalva  are  recognizable  but  the  cusps  are  represented  only  by 
thin,  low,  ridge-like  folds.  The  musculature  of  the  conus  of  the 
right  ventricle  is  fused  5  mm.  below  the  base  of  these  rudimentary 
cusps  and  its  lumen  at  this  point  is  completely  obliterated.  From 
here  for  a  distance  of  7  mm.  above  the  base  of  the  cusps,  the  lumen 
of  the  pulmonary  orifice  and  artery  is  occupied  and  occluded  com- 
pletely below,  and  partially  above,  by  a  cylindrical  firm  mass  of 
pmkish-white  tissue  adlierent  to  the  posterior  aspect  of  the  wall 
(organized   thrombus) . 

The  aorta  arises  from  both  ventricles  but  chiefly  from  the  conus 
of  the  right,  riding  over  a  defect  in  the  base  of  the  ventricular 
septum.  This  condition  of  "Rechtslage"  of  the  aorta  is  fm-ther 
made  clear  by  the  abnormal  relation  between  the  aortic  cusps  and 
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the  pars  membraiiacea,  which  is  the  same  as  that  noted  and  ex])lained 
imder  (iise  II.  (See  page  043).  The  septal  defect  measures  2  cm. 
m  length  and  is  bomided  below  by  the  free  crescentic  upper  border 
of  the  ventricular  septum;  this  begins  posteriorly  1  mm.  in  front  of 
the  pars  membranacea  septi,  being  separated  from  this  by  a  band 
of  musculature,  and  l)el()w  the  jimction  of  the  middle  and  left 
thirds  of  the  right  posterior  aortic  cusp,  and  extends  anteriorly  to 


Fig.  3. — Pulmonary  atresia  with  hypoplasia  of  pulmonary  artery  and  orifice,  and 
closure  of  conus  heloiv  cusps.  Persistent  lower  bulbar  orifice  (conus  a  separate  chamber). 
Patent  ductus  arteriosus;  large  defect  of  interventricular  septum  at  base  and  Rechtslage 
of  dilated  aorta.  (Case  III).  Left  anterior  surface;  heart  enclosed:  to  show  relative 
sizes  and  position  of  dilated  aorta,  atresic  pulmonary  artery  and  patent  ductus. 
From  a  specimen  presented  to  the  McGill  Museum  by  Rhea  and  Montgomery, 
Montreal  General  Hospital;  (1)  Pulmonary  orifice  obliterated  below;  a,  rudimentary 
sinuses  of  Valsalva  and  h,  partly  filled  by  an  organized  thromlms;  L.P.A.,  left  pul- 
monary artery  divided;  R.P.A.,  right  pulmonary  artery;  D.A.,  ductus  arteriosus 
patent;  7?..S'.,  right  subclavian  artery;  Inn.,  innominate  artery;  R.C.,  right  common 
carotid  artery. 


the  cleft  between  the  left  posterior  and  anterior  cusps.     The  left 
ventricle  is  dilated  and  its  wall  is  8  mm.  thick. 

The  right  ventricle  is  elongated  and  narroAv  and  greatly  hyper- 
trophied.  The  comis  is  demarcated  from  the  rest  of  the  cavity  by  a 
thick  muscular  cushion  rmming  from  the  anterior  part  of  the  inter- 
ventricular se])tuin  at  a  point  midway  between  base  and  apex  of 
the  heart,  backward  and  to  the  right  to  the  middle  of  the  insertion 
of  the  right  i)ostcrior  aortic  cusp  whence  it  curves  forward  and  down- 
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ward  to  the  right  to  the  anterior  wall  producing  a  semilunar  orifice 
(lower  bulbar  orifice)  2.2  cm.  long  leading  from  the  cavity  of  the 
right  ventricle  into  the  conus.  This  cushion  represents  the  much 
accentuated  moderator  band  of  the  trabecula  septomarginalis 
below,  and  the  crista  siipraventricularis  (Tandler-)  above,  which 
are  present  in  the  normal  heart  but  are  less  prominently  develo])ed. 
The  conus  thus  forms  a  separate  chamber  al)ove  the  orifice  with  a 


Fig.  4. — Pulmonary  atresia  with  large  defect  of  interventricular  sepftan  at  base 
and  Rechtslage.  Right  posterior  view  of  the  same  specimen  (Case  III)  shown  in  Fig. 
3,  right  ventricle  and  aorta  laid]  open  to  expose  the  interior.  (1)  (See  Fig.  3); 
(2)  obliterated  upper  part  of  conus  of  right  ventricle;  (3)  lower  bulbar  orifice  formed 
by;  a,  crista  supra ventrioularis;  and  h,  trabecular  septomarginalis,  which  form  a 
prominent  muscular  ridge;  (4)  infundibular  cusp  of  tricuspid  valve;  (.5)  free  upper 
border  of  ventricular  septum  at  defect;  D.A.,  aortic  orifice  of  patent  ductus;  R.C.\ 
right  common  carotid,  and  Inn.,  innominate  artery  arising  by  common  trunk;  L.Cor., 
double  left  coronary;  A.C.,  anterior  aortic  cusp  divided;  R.P.,  right  posterior  aortic 
cusp;  L.P.,  left  posterior  aortic  cusp;  P. M.S.,  pars  membranacea  septi. 

thick  anterior  muscular  wall  8  mm.  thick.  On  its  superoposterior 
wall  it  opens  into  the  aorta  by  an  elliptical  orifice  2.2  x  1.5  cm.  in 
diameter. 

The  conus  of  the  right  ventricle  ends  superiorly  and  to  the  right 
as  a  blind  funnel-shaped  cleft  in  the  musculature  which  represents 
the  obliterated  communication  with  the  pulmonary  orifice.  This 
cleft  is  8  mm.  below  the  anterior  aortic  cusp  and  (5  mm.  below  the 
anterior  limb  of  the  crescent ic  border  of  the  ventricular  septum. 

Presented  by  Dr.  Rhea,  Museum  Entry  No.  7286. 
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Discussion.  A.  Pathological  Anatomy.  Three  interesting 
anatomical  points  must  be  emphasized  in  connection  with  Cases  II 
and  III.  (a)  The  deviailou  of  the  aorta  to  the  rif/ht,  " Rechislage,'' 
whereby  this  vessel  rides  above  the  defect  rising  from  the  right  as 
well  as  from  the  left  A'entricle,  and  which  is  shoMii  in  both  specimens 
by  the  relation  of  the  aortic  cusps  to  the  pars  membranacea  septi. 
That  this  is  not  a  deviation  of  the  position  of  the  pars  membranacea 
instead  of  the  aorta  as  might  be  thought,  is  plainly  seen  in  l)oth  cases 
from  the  fact  that  on  viewing  the  pars  meml)ranacea  from  the  right 
auricle  it  is  seen  to  be  in  its  normal  situation,  /.  e.,  at  the  base  of  the 
medial  cusp  of  the  tricuspid  valve  just  posterior  to  the  angle  between 
it  and  the  infmidibiilar  cusp,  half  in  the  aiu'icle  and  half  in  the 
ventricle,  (b)  The  defect  in  the  interventricular  se])tum  is  not  in 
exactly  the  same  situation  in  the  two  hearts,  being  placed  more 
posteriorly  in  Case  II,  than  in  Case  III.  This  is  shown  by  the  fact 
that  in  Case  II,  the  defect  in  the  septum  leads  into  the  main  ca^'ity 
of  the  right  ventricle  being  almost  entirely  behind  the  crista  supra- 
ventricularis  and  only  slightly  involving  this  band  of  muscle.  This 
position  of  the  defect  posteriorly  is  evidenced  also  l)y  the  fact  that 
several  of  the  chordte  tendineie  of  the  tricuspid  \'alve  take  their 
origin  from  the  septum  near  the  edge  of  the  defect.  Mewed  from 
the  left  \entricle  the  defect  impinges  directly  on  the  anterior  border 
of  the  pars  membranacea  septi.  In  Case  III  on  the  other  hand,  the 
defect  in  the  septum  leads  into  the  conus  of  the  right  ^•entricle 
being  wholly  in  front  of  the  crista  supraventricularis  and,  therefore, 
ha\ing  no  relation  to  the  insertions  of  the  chordae  tendinea^  of  the 
tricuspid  valve.  Viewed  from  the  left  ^'entricle,  the  defect  in  the 
septum  is  seen  to  be  separated  from  the  anterior  edge  of  the  pars 
membranacea  septi  by  a  band  of  septal  musculature  about  2  mm. 
in  width  and  is  thus  proved  to  l)e  more  anterior  than  in  Case  II. 
(c)  In  Case  II,  the  whole  conus  is  hypoplastic,  being  much  smaller 
than  normal,  while  in  Case  III,  the  conus  is  as  large  as,  or  larger 
than  normal,  but  is  completely  aplastic  above  and  is  demarcated 
below"  from  the  sinus  of  the  right  ventricle  by  the  hypertro])hied 
muscle  bands  (crista  supraventricularis  and  trabecula  se])tinn 
marginalis)  which  mark  the  site  of  the  lower  bulbar  orifice  of  the 
embryonic  heart;  thus  presenting  the  condition  descril>ed  by  Keith^ 
as  "conus  a  separate  chamber." 

The  difl'erence  in  the  develo])ment  of  the  conus  in  these  2  cases 
may  be  explained  b\'  comparing  the  work  that  each  evidently  was 
called  U])(>n  to  perform.  In  Case  II,  the  pulmonary  orifice  was  very 
small  and  as  the  defect  in  the  septum  did  not  open  into  the  conus, 
it  is  evident  that  the  amomit  of  blood  which  the  conus  was  called 
upon  to  look  after  was  relatively  small.  Therefore,  it  did  not 
increase;  in  size  and  e\'entually  became  an  unimj)ortant  structure 
as  the  rest  of  the  heart  developed.  In  Case  III,  on  the  other  hand, 
although  the  pulmonary  orifice  was  not  patent,  still  the  defect  in 
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the  septum  opened  into  the  conns  and  all  the  blood  from  the  right 
side  of  the  heart  had  to  traverse  the  conns  liefore  it  could  enter  tlie 
aorta.  The  conns  thus  was  called  upon  to  ])erforni  considcrahle 
work,  and  this  is  reflected  in  its  spacious  lumen  and  thick  muscular 
walls. 

B.  Pathological  Physiology  and  Clinical  Aspects  of  the 
Cardiac  Lesions.  1.  (Cyanosis  and  Dyspneic  Attacks.  As  was 
stated  above  the  clinical  picture  of  pulmonary  stenosis  or  atresia  is 
that  of  a  true  morbus  ceruleus,  the  patients  presenting,  in  varying 
degree,  but  in  classic  pronomicement,  the  cyanosis,  clubbing, 
dyspnea  and  polycythemia  that  are  the  expression  of  deficient 
aeration  of  the  blood.  The  prominence  and  constancy  of  these 
manifestations  in  all  cases  is  explained  by  the  fact  that  interference 
with  the  pulmonary  circulation,  which  is  here  the  pathological 
condition  per  sc,  is  by  far  the  most  serious  cause  of  insufficient 
oxygenation;  a  direct  admixtm-e  of  the  venous  with  the  arterial 
stream,  such  as  occurs  in  a  septal  defect  with  raised  pressure  in  the 
right  ventricle,  being  of  quite  secondary  importance,  although  of 
course  this  is,  when  present  to  a  sufficient  extent,  also  a  factor. 

The  cyanosis  varies  in  intensity  and  the  date  of  its  appearance, 
not  only  with  the  degree  of  narrowing  of  the  pulmonary  tract,  but 
also  with  the  presence  or  absence  of  a  defect  of  the  interventricular 
septum,  which  introduces  a  factor  of  very  difi'erent  clinical  signifi- 
cance in  the  two  conditions  of  {a)  stenosis  and  (5)  atresia  of  the 
pulmonary  tract. 

In  puhnonary  stenosis,  where  a  less  acute  grade  of  obstruction 
exists  than  in  the  atresias,  cyanosis  naturally  tends  to  be  less  severe 
and  is  usually  absent  at  birth,  appearing  only  after  the  first  weeks 
or  months,  or  in  some  cases  (usually  those  with  closed  septum), 
years  of  life.  Here  we  find,  however,  that  an  as.sociafcci  defect  of  the 
inter veidrieuJar  septum  introduces  a  mechanical  complication  that 
increases  the  difficulties  of  the  pulmonary  circulation  and  so  luteu- 
sifies  the  seriousness  of  the  lesion.  For  such  a  defect  in  the  first 
place  permits  the  escape  of  a  certain  amomit  of  blood  from  the  right 
to  the  left  ventricle  durhig  the  heart's  systole,  and  thus  reduces 
the  vohmie  of  the  blood  to  be  transmitted  from  the  right  chaml:>er 
to  the  hmgs  through  the  stenosed  pulmonary  orifice;  and,  secondly 
the  venous  blood  so  transmitted  enters  the  arterial  stream,  thus 
bringing  in  another  factor  to  further  diminish  the  lowered  oxygena- 
tion imder  which  the  patient  is  sufi'ering.  In  the  more  favorable 
condition  of  })ulmonar\'  stenosis  with  closed  ventricular  septum,  the 
entire  force  of  the  right  ventricle  is  expended  on  pushing  the  venous 
blood  tlu-ough  the  narrowed  pulmonary  tract;  the  foramen  ovale 
which  is  usually  patent  in  these  cases  appearing  to  offer  less  mechan- 
ical interference  with  the  development  of  j)ressure  in  the  conns  of 
the  right  ventricle. 

A  statistical  analysis  of  83  cases  of  pulmonary  stenosis  with 
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autopsy  findings  in  the  literature  gives  the  following  corroboration 
of  the  above  statements.  Among  19  cases  of  imlmonary  stenosis 
with  dosed  sept  inn,  cyanosis  was  entirely  absent  in  5;  was  "slight" 
or  "transient"  in  5  others;  "moderate"  in  3,  and  in  only  2  cases  was 
it  "marked."  The  average  duration  of  life  in  these  IS  cases  was 
ttventy-one  and  three-tenths  years,  the  yomigest  age  at  death /o?/r,  and 
the  oldest  fifty-seven  years.  Case  I  of  this  communication  is  an 
example  of  this  combination;  here  cyanosis  did  not  appear  until  the 
ninth  year,  and  onl\'  became  marked  with  the  progress  of  the 
inflammatory  process,  which  finally  reduced  the  pulmonary  orifice 
to  pinhead  size.  On  the  other  hand,  among  (i4  cases  analyzed  of 
pulmonar\'  stenosis  with  associated  septal  defect,  the  aorta  in  most 
cases  displaced  to  the  right  and,  arising  from  both  ventricles  above 
the  defect,  cyanosis  was  remarked  upon  as  being  "slight"  or 
"absent"  in  only  4  cases,  and  was  "marked"  in  37.  The  average 
duration  of  life  in  these  64  cases  was  eight  and  seven-tenths  years,  the 
yomigest  patient  dying  in  infancy  at  eleven  days  and  the  oldest  at 
twenty-eight  years.  These  figures  are  conclusive.  Case  II  of  this 
communication  is  an  example  of  this  more  serious  and  much  more 
frequent  t}^e  of  pulmonary  stenosis. 

In  the  group  of  pulmonary  atresias  an  interesting  variation  from 
that  in  pulmonary  stenosis  is  to  be  observed  in  that  an  associated 
septal  defect  alleviates  instead  of  aggravating  the  condition,  by  pro- 
viding another  channel  to  the  kmgs  for  the  aerated  blood  which  is 
here  miable  to  pass  through  the  completely  obliterated  pulmonary 
lumen.  Especially  where  the  aorta  rides  over  the  defect  or  arises 
entirely  from  the  right  Acntricle,  we  have  the  greatest  amelioration 
possible,  for  the  current  from  +he  right  ventricle  passes  directly 
into  the  aorta  and  thence  through  a  patent  ductus  to  the  limgs. 
Such  cases  may  live  to  puberty  and  may  be  indistinguishable  clin- 
ically from  the  graA^er  forms  of  pulmonary  stenosis.  A  closed  or 
merely  slit-like  foramen  ovale  appears  further  to  mitigate  the 
situation,  possibly  by  leaving  a  greater  volume  of  blood  in  the  right 
chambers  to  be  transmitted  directly  into  the  aorta  through  the 
defect.  Case  III  of  this  commiuiication  is  an  excellent  illustration 
of  this  relatively  most  favorable  combination  in  pulmonary  atresia, 
for  the  aorta  arose  from  the  conus  of  the  right  ventricle  above  a 
large  defect  in  the  septum,  and  the  foramen  ovale,  though  patent, 
was  very  small.  The  patient,  a  well-developed  boy,  aged  eleven 
years,  died  of  an  intercm-rent  complication  (cerebral  abscess). 
Among  18  cases  of  pulmonary  atresia  with  defective  ventricular 
septum  analyzed,  the  average  duration  of  life  was  three  and  seven- 
tenths  years,  the  maximum  age  at  death  in  the  recorded  cases 
analyzed  being  thirteen  years. 

On  the  other  hand,  pulmonury  atresia  with  closed  interventricular 
sejdum  is  incompatible  with  lif(^  lieyond  the  first  weeks  or  months. 
The  patients  are  a  deep  mulberry  hue  at  birth  and  die  in  infancy. 
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Of  6  such  cases  all  died  with  tliis  intense  grade  of  cyanosis  at  ages 
varying  from  six  days  to  six  iiiontlis,  the  average  age  at  deatli  being 
sixteen  weeks.    These  figures  are  conchisive. 

The  following  table  summarizes  the  foregoing  statements: 

N'umber        Marked  Maximum  Average  Precordial 

Nature  of  lesions.  of  cases.        cyanosis.  age.  duration.  thrill.* 

Pulmonary  sfenosis:  83 

(a)   With     closed  19  In  2  57  yrs.  21.3  yrs.  In  7 

septum 
(6)    With  ventrie-  04  In  37  28  yrs.  8.7  yrs.  In  10 

ular  septal  (57.8%) 

defect 
Pulmonary  atresia:  24 

(a)  With    closed  G         Extreme  G  mos.  16  wks.  1 

septum  in  all 

(b)  With  ventrie-  18  In  11  13  yrs.  3.7  yrs.  1 

ular  septal 
defect 

Dyspneic  Attacks.  Many  of  these  patients,  the  subjects  of  con- 
genital cyanosis,  have  alarming  attacks  of  dyspnea  usually  accom- 
panied with  temporary  increase  of  the  cyanosis,  which  is  often 
intense.  During  these  attacks  there  may  be  loss  of  consciousness 
and  our  first  case  (pulmonary  stenosis  with  closed  septum,  the 
pulmonary  orifice  of  pinhead  size)  died  during  one  of  these  par- 
oxysms. There  seems  to  be  a  curious  relationship  between  the 
severity  of  these  attacks  and  the  extent  of  the  ischemia  in  the  pul- 
monary circulation.  In  another  case  very  similar  to  our  Case  I  of  a 
pulmonary  stenosis  with  minute  orifice  (2  mm.  wide)  and  closed 
ventricular  septum  reported  by  Cassel,*  the  patient  also  presented 
typical  dyspneic  attacks  of  great  severity,  the  cyanosis  being  absent 
between  the  paroxysms  during  the  early  part  of  the  illness.  Dysp- 
neic attacks  with  a  transient  cyanosis  are  a  characteristic  symptom 
also  of  patent  ductus  arteriosus,  and  are  probably  synchronous  here 
with  a  temporary  reversal  of  flow,  during  excitement  or  exertion 
from  the  pulmonary  artery  to  the  aorta,  through  the  lumen  of  the 
patent  vessel.  In  view  of  this  fact,  the  special  prominence  of  such 
attacks  in  these  2  cases  of  pulmonary  stenosis  with  pinhead  orifice 
and  closed  septum  appears  significant  of  their  explanation  as  the 
expression  of  a  temporary  acute  pulmonary  ischemia. 

Polycythemia  of  a  moderate  grade  was  present  in  our  Case  I, 
the  only  one  of  the  three  in  which  a  blood  comit  was  made.  Hippo- 
cratic  fingers ,  or  clubbing  both  of  fingers  and  toes,  was  present  in  all 
three.    In  Case  I  the  nose  was  slightly  clubbed  also. 

2.  Atypical  Physical  Signs.  A  precordial  thrill  is  of  frequent 
occurrence  in  pulmonary  stenosis  and  appears  to  be  more  frequent 
in  the  cases  without  a  defect  of  the  interventricular  septum.  In  a 
series  of  83  cases  (M.  E.  A.)  of  pulmonary  stenosis,  a  thrill  was  noted 

*  This  colimin  is  from  an  analysis  pulilishcd  elsewhere,  and  the  figures  are  referred 
to  below. 


652  ABBOTT,    LEWIS,    BEATTIE:    PULMONARY    isTEKOSlS 

in  S  out  of  li)  ])atients  showing  an  intact  septum  at  necropsy,  while 
a  tlirill  was  al)sent  in  all  but  10  of  the  (H  })atients  in  whom  there 
^^"as  an  associated  septal  defect.  (See  fifth  cohuiui  in  Table  above). 
In  our  first  case  as  also  in  that  by  Lallemand  (see  below),  in  both 
of  which  the  ventricular  septum  was  intact,  a  marked  precordial 
thi'ill  existed,  while  in  Case  II  with  patent  interventricular  septum, 
no  thrill  was  noted.  In  our  third  ease  (pulmonary  atresia)  the 
marked  thrill  that  was  present  w^as  localized  near  the  apex  and  was 
undoubtedly  produced  by  the  large  septal  defect  and  not  at  the 
pulmonary  orifice. 

Miir)nurs  and  Accentuations.  In  this  connection  the  following 
generalization  may  be  made.  In  pulmonary  stenosis  the  pulmonary 
second  soimd  is  usually  not  accentuated  and  it  may  be  almost 
inaudible;  a  rough  systolic  mm'mur  is  practically  always  present 
and  is  usually  of  maximum  intensity  over  the  pulmonary  area  and 
transmitted  upward  along  the  com'se  of  the  pulmonary  artery;  this 
murmur  may  be  heard  loudly  over  the  entire  precordium  but  is 
usually  fainter  below;,  and  may  be  inaudible  at  the  apex  and  to  the 
right  of  the  sternum;  with  a  patent  foramen  ovale  it  may  take  on  a 
diastolic-systolic  phase,  or  a  second  murmur,  often  presystolic  in 
rhythm  and  variable  in  its  occurrence,  may  be  introduced,  with 
maximum  intensity  at  the  third  and  fourth  left  interspaces.  In  an 
associated  septal  defect  this  second  murmur  has  a  similar  localiza- 
tion, but  is  more  definitely  systolic  in  rhythm,  is  usually  hearfl  also 
in  the  left  interscapular  region  and  may  be  propagated,  when  com- 
l)ined  with  a  pulmonary  stenosis,  along  the  aorta  into  the  carotid 
arteries  in  tlie  neck  (Eisenmenger^). 

In  Case  I  of  this  commimication  (pulmonary  stenosis  with  closed 
ventricular  sepum  and  patent  foramen  ovale),  the  little  patient 
was  under  the  personal  obser^•ation  of  one  of  us  (L).  S.  L.)  both  in 
hospital  and  in  private  for  the  last  eight  months  of  life  and  the 
findings  were  confirmed  by  repeated  examination.  The  physical 
signs  are  of  much  interest,  not  only  as  illustrating  certain  charac- 
teristic features,  namely,  the  absence  of  pulmonary  accentuation, 
the  presence  of  a  coarse  systolic  thrill  and  murmur  diffused  over  the 
precordium  (originating  at  the  pulmonary  orifice),  and  a  fugitive 
presystolic  murnuu*  (generated  at  the  patent  foramen  ovale);  l)ut 
also  as  emphasizing  the  fact  that  it  is  difficult  and  frequently  impos- 
sil)le  to  diagnose  diu-ing  life  between  the  various  forms  of  cardiac 
defects,  and  especially  between  these  two  types  of  pulmonary 
stenosis.  For  here  the  point  of  maximum  intensity  of  the  thrill 
(third  and  fourth  left  interspace)  and  the  localization  and  direction 
of  transmission  of  the  murmiu*  (at  apex  and  into  the  back  and  vessels 
of  the  neck)  pointed  to  an  associated  ventricular  defect,  although 
none  was  present. 

C.  Paradoxical  Cerebral  Embolism.  Two  of  the  cases  whose 
histories  form  the  sul)j('ct  of  this  communication  (Cases  II  and  III), 
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both  deeply  cyanosed  subjects,  died  with  imexpected  manifestations 
of  a  cerebral  complication  of  apparently  identical  nature,  a  hemi- 
plegia ushered  in  by  pain  in  the  head,  con\T^ilsions,  stupor  and 
elevation  of  temperatiu-e,  death  following  on  the  fifteenth  and  eighth 
days  respectively  after  the  onset  of  symptoms.  In  l)oth  cases 
operation  upon  an  inflammatory  focus  in  another  part  of  the  body 
(evacuation  of  a  phlegmon  of  the  arm  m  Case  II  and  appendectomy 
in  Case  III)  had  taken  place  shortly  before  the  development  of 
cerebral  symptoms.  The  autopsy  in  Case  III  re^■ealed  a  large 
abscess  of  the  left  frontal  lobe  and  pm-ulent  meningitis;  in  Case  II 
the  brain  was  not  examined  but  a  similar  condition  may  fairly  be 
concluded.  In  both  patients  the  hearts  showed  a  defect  of  the  inter- 
^•entricular  septmn  and  a  de\iation  to  the  right  of  the  aorta,  which 
arose  from  the  right  ^"entricle,  thus  presenting  an  easy  route  for  a 
septic  embolus  from  the  thrombosed  venules  of  the  periphery  to 
the  terminal  arteries  of  the  cerebral  circulation  (paradoxical  or 
crossed  embolism). 

This  combination  of  events  in  these  two  cases,  is  of  interest  from 
several  aspects.  In  the  termination  by  cerebral  abscess  it  illustrates 
in  the  first  place  an  outcome  of  congenital  cardiac  lesions  that  is 
far  fi-om  infrequent,  and  that  was  recognized  by  the  older  English 
students  of  the  disease  as  a  part  of  its  classic  picture;  and  they 
present,  in  the  occm'rence  of  a  paradoxical  euiboli,sm,  one  of  the  best 
examples  we  have  of  the  manner  in  which  the  apparently  bizarre 
symptomatology  of  cardiac  defects  is  reduced,  in  the  light  of  a  com- 
plete knowledge  of  all  the  facts,  to  concUtions  of  perfect  simplicity. 
IVIoreover,  the  apparent  contradiction  of  an  established  physiological 
law  by  the  earliest  observations  upon  the  phenomenon  of  para- 
doxical embolism,  and  the  subsequent  explanation  of  these  by  the 
demonstration  of  a  commimication  between  the  two  circulations 
through  a  defect  in  the  cardiac  septum,  is  a  di-amatic  episode  in  the 
history  of  pathological  anatomy  in  the  nineteenth  century  which 
claims  our  instant  attention. 

Historical.  One  of  the  most  important  of  Virchow's  early  con- 
tributions to  medical  science  (1S45)  was  his  elucidation  of  the  nature 
of  embolism,  as  the  carrying  in  the  blood  stream  of  fragments 
broken  oft'  from  the  parent  thrombus  to  the  infarction  of  distant 
tissues.  In  a  subsequent  research,  Rindfleisch  (1873)  pushed  these 
investigations  further  to  the  conclusion  that  an  embolus  must 
always  go  forward  in  the  path  of  the  circulation  and  that  emboli 
m  the  right  heart  or  in  the  lung  must,  therefore,  Ije  derived  from  the 
vense  cavse  or  their  tributaries,  and  those  in  the  end  arteries  of  the 
systemic  circulation  from  the  radicals  of  the  pumonary  veins  or  the 
left  heart.  He  explained  certain  apparent  contradictions  by  sup- 
posing that  occasionally  small  emboli  could  traverse  the  capillaries 
of  the  Imig  and  be  stopped  in  the  narrow  end  arteries  of  the  kichiey 
and  other  organs.     Trousseau   (ISSO)   in  speaking  of  ulcerative 
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en(l(K-ar(litis  as  a  cause  of  cereljral  embolism,  related  a  case  in  which 
the  vnh'es  of  the  right  heart  only  were  affectetl,  and  suggested  that 
the  vegetations  had  traversed  the  capillary  vessels  of  the  Iimg  by 
means  of  ulcerating  through  the  wall  of  the  pulmonary  arterioles. 
The  observation  made  by  Hirschberg*'  that  cerebral  abscess  is 
especially  common  in  gangrenous  iiiHammatory  processes  in  the 
huigs  where  there  is  extensi\'e  destruction  of  tissue  may  indeed 
liave  some  such  explanation. 

The  first  to  trace  definitely  the  ])ath  of  the  embolus  through  an 
opening  in  the  cardiac  septum  was  Cohnheim  (iST?),  who  demon- 
strated a  recent  embolism  of  the  right  S.>'lvian  (middle  cerel)ral) 
artery  in  a  case  of  widely  patent  foramen  ovale  with  thrombosis 
of  the  veins  of  the  lower  extremities,  but  the  valves  of  the  left  lieart, 
aortic  arch  and  arterial  system  proved  absolutely  free  from  any 
thrombus.  Litten  next,  in  LS80,  autopsied  a  case  of  gangrene  of  the 
right  leg  from  a  large  embolus  blocking  the  femoral  arter^■,  l)ut  was 
puzzled  to  acccjimt  for  this  and  for  numerous  small  infarcts  in  spleen 
and  kidney,  in  the  absence  of  any  source  in  the  arterial  circulation, 
and  finally  submitted  the  organs  to  Virchow,  who  demonstrated  a 
patent  foramen  ovale  and  throml)i  in  the  right  auricle.  The  con- 
clusions enmiciated  l)y  Cohnheim  and  Mrchow  on  the  basis  of  these 
two  cases  were  substantiated  and  verified  t)y  Zahn''  (1881),  who  dis- 
covered, m  a  case  of  extensi\'e  thrombosis  of  the  iliac  veins  of  puer- 
peral origin,  a  long  embolus  of  pen-handle  size  sticking  through  a 
patent  foramen  o\'ale  into  tiie  left  aiu'icle.  A  similar  observation 
was  made  by  Haiiser.^  In  a  full  analysis  of  711  subsequent  autopsies 
in  Zahn's  service  made  by  his  assistant  Rostan,^  the  foramen  was 
patent  139  times;  in  3  of  these  cases  its  orifice  was  occluded  by  a 
thrombus,  and  in  7  a  so-called  paradoxical  embolism  had  taken 
place  through  it.  Of  these  7  cases,  in  3  the  eml)olism  was  cerebral. 
Metastases  of  timior  masses  through  a  patent  foramen  were  later 
demonstrated  by  Zahn;^''  particles  from  ruptm'ed  liver  by  Schmorl, 
and  the  vegetations  of  malignant  endocarditis  by  Jaeniche,  Sanger 
and  others.  The  above  details  are  cited  in  a  full  review  of  the 
literature  to  1907  as  given  by  Ohm,"  with  tlie  report  of  a  case  of  his 
own  of  patent  foramen  ovale,  thrombosis  in  the  Jiemorrhoidal  \eins 
and  two  successive  attacks  of  cei-ebral  embolism,  the  first  three 
weeks  before  death  followed  by  a  left  hemiplegia  and  softening  in 
the  left  lenticular  nucleus  and  the  secontl  a  blockage  of  the  right 
middle  cerebral  artery,  followed  by  immediate  exitus. 

Cerebral  Absce-s.s.  The  most  interesting  pul)lication  in  connection 
with  the  present  commmiicati(m  is  that  by  Ballet^-  entitled,  "  Des- 
absces  du  cerveau  con,sr('uiif.s  a  certuincs  iitaljOriitaiioths  cardiaqiies.'' 
He  collected  from  the  literature  4  cases  and  published  1  of  his  own, 
of  cerebral  abscess  in  j:)atients  whose  hearts  showed  a  comnmnica- 
tion  })etween  the  right  and  left  chambers;  in  1  (Lallemand)  there 
was  a  widely  patent  foramen  ovale  and  pulmonary  stenosis  of  the 
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hiHaniinatory  type;  in  2  (Ballet,  Louis)  a  ventricular  septal  defect 
without  other  cardiac  anomaly;  and  in  2,  those  by  Farre'^  and 
Berthody,  a  condition  similar  to  the  authors'  Case  11  of  defect  at 
the  base  of  interventricular  septum  aorta  dis])laced  to  the  riirht  and 
arising;  from  both  ventricles  above  this  and  pulmonary  hy])()))lasia. 
The  autopsies  in  these  5  cases  were  not  detailed  and  the  state  of  the 
perii)heral  veins  is  not  mentioned  nor  was  the  possibility  of  a  crossed 
embolism  *[)parently  considered  by  Ballet,  but  a  causal  connection 
between  the  cerebral  and  cardiac  lesions  was  definitely  assimied. 
Stone^*  and  Peacock'^  re])ort  similar  cases.  The  latter  remarked 
that  a  cerebral  complication  is  the  commonest  cause  of  death  in 
conoenital  cyanosis,  but  he  also  did  not  try  to  establish  the  nature 
of  the  etiological  sequence  which  he  believed  existed. 

Several  cases  of  sudden  onset  of  cerebral  symptoms  followed  by 
death  in  congenital  heart  lesions  are  reported  from  the  clinical 
standpoint  in  which  a  paradoxical  embolism  may  fairly  be  assumed. 
Thus  Palmer^®  relates  the  onset  of  a  hemiplegia  in  a  woman,  aged 
twenty-two  years,  with  cyanosis,  clubbing,  polycythemia  and  dyspnea 
in  whom  physical  examination  showed  a  congenital  heart  lesion. 
When  it  is  realized  how  frequent  is  the  occurrence  of  thrombosis 
of  the  right  heart  and  peripheral  veins,  how  direct  is  the  path  to  the 
systemic  circulation  that  is  presented  by  a  defective  septum,  espe- 
cially when  associated  with  deviation  to  right  of  aorta,  and  the  fact 
that  small  emboli,  which  would  end  in  the  production  of  relatively 
harmless  infarcts  elsewhere  in  the  body,  will  ine\'itably  lead,  on 
their  arrival  in  the  end  arteries  of  the  bram,  to  serious  symptoms 
indicating  the  disintegration  and  frequently  the  septic  infection  of 
the  delicate  nerve  tissue,  we  understand  the  grave  significance  of 
septal  defects  in  this  connection. 

In  further  illustration  of  this  interesting  subject  the  14  cases  of 
cerebral  abscess  in  cardiac  septal  defect  enmnerated  above,  are  here 
summarized: 

A.  Ill  defect  of  infervenfricular  septum, 
(a)  WitJw2d  other  anomaly. 

1.  Louis.    Arch.  gen.  de  med.  {quoted  by  Ballet),  male,  aged 

twenty-five  years.  Defect  V.  S.  at  base,  smooth  margins. 
No  other  anomaly.  Tico  areas  of  cerebral  softenitig.  (a) 
In  anterior  part  of  corpus  striatum,  and  (6)  in  optic  tract 
behind  this. 

2.  Ballet.     Arch,  de  med.  (ISSO,  5,  659),  own  case,  male,  aged 

fifteen  years.  Defect  V.  S.  at  base,  malposed  septum, 
aplastic  right  ventricle,  and  tricuspid  orifice.  Abscess 
in  frontal  lobe  (f  braiu  and  purulent  infiltration.  Nasal 
fossa",  bones  of  cranium  and  meninges  elsewhere  free 
from  inflammation.  Left  hemiplegia  twelve  days  before 
death. 
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(b)  With  deviation  to  ru/ht  of  aorta  and  pulmonary  stenosis. 
o.  J.  R.  Farre.  Obs.  3  in  "Malformations  of  Hitman  Heart/' 
London,  1814,  male,  aged  nine  and  a  half  years.  Aorta 
from  both  ventricles,  pulmonary  orifice  small.  Open 
between  ventricles  below  aortic  cusps.  Abscess  in  right 
hemisphere  of  brain  containing  |  ounce  of  thick  jms. 
Cyanosis  from  two  and  a  half  years.  Left  hemiplegia 
eight  days  before  death.  • 

4.  Bcrthody.     Medical   Examiner,   May,    1845,   female,   aged 

twenty-one  years.  X.  S.  interrupted  just  below  aortic 
cusps.  Pulmonary  artery  hypoplastic.  Abscess  in  left 
posterior  lobe  of  brain  size  of  pigeon's  egg,  left  lateral 
ventricle  filled  also  with  pus.  Slight  cyanosis  and  dys- 
pnea throughout  life.    Delirium  and  coma  before  death. 

5.  Stone.     St.  Thomas'  Hosp.  Reports,  1S81,  11,  57.    Female, 

aged  nineteen  years.  Conus  stenosis  of  right  ventricle. 
Acute  endocarditis  of  lower  conus  orifice.  Large  defect 
V.  S.  at  base.  Purulent  meningitis.  Old  cerebral  abscess 
in  right  occipital  lobe  containing  fetid  pus;  burst  into  horn 
of  right  lateral  ventricle.  Cyanosis  and  dyspnea  from 
birth.    Sudden  onset  of  severe  headache.     Death. 

6.  Peacock.     Trans.  Path.  Soc,  London,  1881,  32,  65.     Male, 

aged  six  years  and  nine  months.  Aorta  to  right  from 
both  ventricles.  Defect  V.  S.  at  base.  Pulmonary 
hypoplasia.  F.  O.  closed.  Brain  not  examined.  Cyan- 
osis, clubbing  from  birth.  Left  hemiplegia  with  convul- 
sions setting  in  with  pain  in  head  and  stupor  sixteen 
days  before  death.     Temperatm"e  101°  F. 

7.  Authors'   Case   II    (this   article).     Male,   aged  ten  years. 

Pulmonary  stenosis,  defect  V.  S.  at  base  deviation  to 
right  of  aorta.  Brain  not  examined.  Cyanosis  and 
dyspnea,  clubbing,  phlegmon  of  arm  evacuated,  left 
hemiplegia  followed  and  death  fifteen  days  later. 

8.  Authors'  Case  III  (this  article).     Male,  aged  eleven  years. 

Pulmonary  atresia.  Defect  V.  S.  at  base.  Aorta  from 
conus  of  right  vc^ntricle.  Cerebral  abscess  of  left  frontal 
lobe.  Purulent  meningitis.  Cyanosis  and  dyspnea  from 
birth.  Appendectomy;  six  days  later  headache,  tempera- 
ture 101°  F.  Right  hemiplegia.  Death  two  days  later. 
B.  In  patent  foramen  ovale,  l^entricular  septum  closed, 
(a)  No  other  anomaly. 

9.  Rostan.     Case    VII ,   These  de  Ceneve,  1884.     Male,    aged 

sixty-five  years.  Large  patent  foramen  ovale.  Throm- 
bosis of  right  auricle.  Multiple  areas  of  cerebral  softening. 
(a)  In  third  frontal  combination,  {b)  Cicatrized  area 
on  anterior  surface  of  left  lateral  ventricle.  No  clinical 
data. 
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10.  Rostan.     Case   X.,    Ibid.     Female,   aged  fifty-four  years. 

Thrombosis  in  right  auricle,  onholisin  of  righf  Si/liylnn 
artery.  Multiple  infarcts  in  lung,  spleen  and  kidney's. 
Left  hemiplegia  some  da\'s  before  death.  Large  patent 
F.  O. 

11.  IxostcDi.     Case  XII,  Ibid.     Male,  aged  twenty-three  years. 

F.  O.  widely  patent.  Thrombosis  of  long  saphenous 
vein.  Multiple  hifarcts  of  brain,  {a)  In  left  hemi- 
sphere, (b)  In  right  lenticular  nucleus  and  spleen.  No 
clinical  data. 

12.  Cohnheiiii.     Allgem.  Pathologie,  1S77.     Quoted  by  Ohiu  and 

Rostan.  Adult  woman.  Thromliosis  of  veins  of  legs. 
Patent  F.  O.  Recent  embolisiu  of  Sylvian,  artery. 
i;].  Ohm.  Zt.whr.  f.  klin.  Med.,  1907,  61,  :579.  Large  patent 
F.  O.  Thrombosis  in  henn)rrhoidal  veins.  Recent 
emb(du.s  i>i  right  middle  cerebral.  Softening  in  left  lentic- 
ular niicleus.  Slight  cyanosis.  Right  hemiplegia  with 
facial  and  l\\T3oglossal  paresis  and  marked  dysarthria. 
Left  nasal  field  of  vision  defective.  Diu^ation  one  week. 
Sudden  death  two  weeks  later  from  second  cerebral 
embolus. 
(6)  Patent  F.  0.  with  pulmonary  stenosis  and  closed  T'.  *S. 
(inflammatory  type). 
4.  Lallemand.  Recherchcs  anat.  path,  sur  Vencephale.  {(Quoted, 
by  Ballet).  Patent  F.  O.,  tricuspid  and  pulmonary  ste- 
nosis; Cerebral  abscess,  size  of  hens  egg  in  right  hemi- 
sphere containhig  3  ounces  of  yellowish-green  pus  enclosed 
by  thick  wall.  Brain  softened  around.  Cyanosis  and 
dyspnea  from  infancy,  intense  last  ten  years  after  meno- 
})ause.  Left  hemi])legia  twelve  days  before  death.  Onset 
with  cramped-like  feelings  in  hand  and  foot.  Reason 
and  speech  clear.  Localized  convulsive  twitchings  on 
paralyzed  side.     Coarse  precordial  thrill. 

Summary.  1.  Pulmonary  stenosis  or  atresia  with  closed  inter- 
ventricular septimi  is  of  unusual  occm-rence  and  is  due  to  a  fetal 
endocarditis  setting  in  after  the  heart  has  formed.  Narrowing  of 
the  pulmonar\'  tract  with  associated  \entricular  septal  defect  is 
the  much  more  frequent  finding  and  is  due  to  arrested  development 
in  early  embr\onic  life  and  is  usually  associated  with  a  deviation 
to  the  right  of  the  aorta. 

2.  In  pulmonary  atresia  the  degree  of  cyanosis  is  iiaturall\-  more 
intense  and  the  duration  of  life  shorter  than  in  pulmonary  stenosis. 
In  atresia,  however,  an  associated  septal  defect  facilitates  aeration 
of  the  blood,  especially  with  a  deviation  to  the  right  of  the  aorta; 
such  cases  have,  therefore,  a  better  prognosis  and  present  a  more 
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moderate  degi'ee  of  cyanosis  than  does  pulmonary  atresia  with 
closed  interventricular  septum.  In  ])ulmonary  stenosis,  on  the 
other  hand,  an  associated  septal  defect  is  iinjarnrahlc,  for  it  tends 
both  to  reduce  the  vohmie  of  lilood  passinj;  through  the  stenosed 
orifice  and  to  permit  the  passage  of  venous  blof»d  into  the  arterial 
stream.  The  most  favorable  prognosis,  therefore,  in  pulmonary 
stenosis,  is  in  cases  where  the  Acntricular  septinn  is  closed. 

3.  Dyspneic  attacks  are  especially  frequent  and  severe  in  cases 
where  a  marked  ischemia  of  the  pulmonary  circulation  is  present, 
as  in  pulmonary  stenosis  with  pinhead  orifice  and  closed  septum 
and  in  certain  cases  of  patent  ductus  arteriosus. 

4.  Cerebral  complications  of  the  nature  of  abscess  or  infarction 
are  a  frequent  complication  of  congenital  cardiac  cases  presenting 
defects  in  the  interauricular  or  ^•entricular  septum,  and  are  in  the 
great  majority  of  cases  embolic  in  origin,  from  a  focus  in  the  ^■enous 
system  (paradoxical  or  crossed  embolism).  Two  cases  of  this  inter- 
esting finding  are  here  added  to  the  literature. 

5.  Anatomical  conclusions  on  the  associated  ventricular  sei)tal 
defect  and  deviation  to  the  right  of  aorta  in  Cases  II  and  III. 

(«)  In  cases  of  "Rechtslage"  of  the  aorta  the  position  of  the  pars 
membranacea  septi  is  altered  in  relation  to  the  aortic  cusps  but  is 
not  changed  in  regard  to  the  right  auricle  and  ventricle. 

{b)  If  the  defect  m  the  interventricular  septiun  is  situated  pos- 
teriorly just  in  front  of  the  pars  membranacea  septi  it  will  open  into 
the  sinus  of  the  right  ^•entricle  directly  imder  the  tricuspid  segment, 
and  if  "Rechtslage"  of  the  aorta  be  present,  this  vessel  will  appear 
to  arise  from  the  sinus  also;  while,  if  the  defect  be  situated  more 
anteriorly,  it  will  open  into  the  conus  of  the  ^•entricle  from  which 
again  the  aorta  will  appear  to  arise. 

ic)  In  pulmonary  stenosis  or  atresia  with  sc})tal  defect,  the  con- 
dition of  the  conus  of  the  right  ventricle,  whether  hypo])lastic  or 
not,  will  depend  on  whether  the  defect  in  the  septum  ()])ens  into  the 
sinus  of  the  ventricle  or  into  the  conus;  in  the  former  case  the  conus 
will  be  small  anrl  aplastic;  in  the  latter  it  will  l)e  large  and  thick- 
walled. 
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CLINICAL  OBSERVATIONS  ON  HEART  BLOCK.  '=  f 
liv  Paul  D.  ^YHITE, 

AND 

Louis  E.  Viko, 

BOSTON. 

Occasionally  there  appears  in  the  cHnic  a  patient  with  heart 
block  and  as  such  he  is  examinetl  with  a  good  deal  of  passing  interest. 
A  few  striking  cases  influence  greatly  our  impressions  of  the  inci- 
dence, causes,  complications  and  prognosis  of  the  condition.  Further 
study  and  years  of  ol)servation  may  not  justify  all  these  first  impres- 
sions. To  obtain  more  accurate  data  on  heart  block  we  have  made  a 
study  of  all  of  such  cases  electrocardiographed  in  our  laboratory  at 
the  Massachusetts  (reneral  H()si)ital  in  the  past  seven  and  a  half 
years.  Without  the  use  of  the  electrocardiograph  the  all-important 
cases  of  intraventricular  block  would  be  missed,  as  well  as  certain 
points  of  which  we  shall  .speak  concerning  auriculo-ventricular  block. 
From  the  stand])()int  of  general  interest  we  shall  also  include  the 
few  cases  of  so-called  sino-auricular  block  that  we  have  seen.  Post- 
mortem examinations  have  not  been  carried  out  in  a  sufficient 
number  of  cases  to  warrant  detailed  report  in  this  group. 

At  the  outset  it  is  necessary  to  define  briefly  the  types  of  heart 
block : 

Complete  auriculo-\  eiitricular  block  consists  of  complete  dissocia- 
tion between  auricular  and  ventricular  contractions  imt  due  to 
excessive  irritability  of  the  ventricular  pacemaker.     Thus   it   is 

*  From  the  Medical  Clinic  and  Cardiographic  Laboratory  of  the  Massachusetts 
General  Hospital. 

t  Read  before  the  Association  of  American  Physicians,  Washington,  May  3,  1922. 


660    WHITE,  viKO:  clinical  observations  on  heart  block 

necessary  to  (listiiif;iiis]i  hetw  eeii  eoinplete  heart  l^lock  and  eomplete 
aurieulo-ventricular  dissociation.  We  lia\e  considered  an  idio- 
\entriciilar  rate  of  60  as  the  borderhne. 

Partial  auricnk)-ventricular  block  consists  of  ])artial  dissociation 
between  auricular  and  Aentricnlar  activity  in  which  the  conduction 
time,  as  expressed  electrocardiographically  by  the  P-R  interval, 
is  abnormally  long  or  in  which  there  are  dropj^ed  beats,  and  where 
ventricular  escape  is  not  primarily  the  cause  of  the  dissociation. 
For  the  sake  of  clearness  we  have  added  to  this  series  only  those 
cases  with  dropped  beats  or  with  a  P-R  in.terval  of  0.2  second  or  over. 
The  borderline  group  with  P-R  intervals  ranging  from  O.IS  up  to 
0.20  second  we  have  omitted  here,  so  that  there  may  not  be  the  least 
question  as  to  the  presence  of  partial  block. 

Intraventricular  block  is  the  expression  used  for  delay  or  blocking 
in  the  arborizatit)ns  of  the  auriculo-Acntricular  conduction  system 
below  the  bifurcation  of  the  bundle  of  His.  The  greater  degree  is 
considered  to  be  high-grade  block  in  one  of  the  two  main  branches 
of  tlie  bundle,  which  su])ply  left  and  right  ventricles  respectively. 
Such  lesions  give  characteristic  electrocardiograms. 

Lesser  grades  of  intraventricular  block— ])ro(luced  by  partial 
blocking  in  the  main  branches  of  the  aurieulo-ventricular  bundle, 
or  by  extensive  lesions  in  the  finer  arborizations  or  by  both,  are  also 
determined  electrocardiographically  by  deformity  of  the  ventricular 
complexes.  In  this  series  only  well  marked  cases  have  been  included. 
Cases  of  doubtful  aberration  have  been  omitted  though  without 
cjuestion  there  is  a  fairly  wide  border-line  between  normal  and 
abnormal  electrocardiograms. 

Finally  "  sino-auricular"  block  is  the  term  generally  applied  to 
that  condition  of  the  cardiac  mechanism  in  which  the  sino-auricular 
node  itself  fails  to  function,  either  at  intervals,  giving  rise  to  pauses 
of  the  whole  heart  about  equal  to  the  interval  between  two  normal 
beats,  or  with  a  distinct  halving  of  the  rate  of  the  sino-auricular 
pacemaker,  or  with  a  very  slow  regular  sino-auricular  rhythm,  or 
with  auricular  standstill  and  idio-ventricular  rhythm. 

The  following  talkie  shows  the  frequency  of  the  various  types  of 
heart  block  found  among  3219  cases  electrocardiographed  at  the 
Massachusetts  (jcneral  Hospital  from  October  21,  11)14,  to  March 
15,  1 922.    67 19  plates  were  taken. 

table  I. 

Type  of  block.  C-ases.  Per  cent. 

Aiirifulo-ventriiMilar  block 156  4.8 

Complete 27  0.8 

Partial 129  4.0 

Intraventricular  block 130  4.0 

Bundle  Branch 41  1.2 

Lesser  degrees  ("aberration") 89  2.8 

All  cases  showing   aurieulo-ventricular  or  intraven- 
tricular block 252  7.8 

"Sino-auricular  block" 11  0.3 
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Complete  auriculo-mntricular  block  we  have  found  19  times  in  tlie 
male  and  S  times  in  the  female.  The  extremes  in  age  in  our  series 
were  six  years  and  eighty-three  years,  but  there  were  only  4  cases 
under  forty  years  of  age.  The  probable  etiological  factors  were 
arteriosclerosis  in  15  cases,  or  50  per  cent  of  the  total,  syphilis  in  4 
cases,  diphtheria  in  3  cases,  rheumatic  fever  in  2  cases  and  doubtful 
in  3  cases.  Digitalis  may  have  been  something  of  a  factor  in  but  2 
cases.  Heart  failure  was  found  in  only  0  cases  at  the  time  of  the  first 
record  of  the  presence  of  complete  heart  block;  3  of  these  were  of 
the  anginal  type  and  3  of  the  congestive.  Stokes-Adams  attacks 
occurred  in  only  6  cases,  or  22  per  cent.  The  \entricular  rates 
ranged  from  25  to  the  minute  up  to  (iO,  being  in  the  thirties  in  13 
cases.     Electrocardiograms  showed  intraventricular  block  in  addi- 


FiG.  1. — Electrocardiogram  of  S.,  showing  complete  auriculo-ventricular  block 
and  intraventricular  block  ("aberration")  in  addition.  Leads  I,  II  and  III.  In 
this  and  in  the  following  figures  abscissae  mark  the  time  in  0.2  second  intervals  and 
ordinates  mark  the  amplitude  in  lO""*  volts. 


tion  to  complete  auriculo-ventricular  block  in  15  of  the  ])atients, 
or  50  per  cent  (Fig.  1).  Of  these  3  showed  well-marked  bimdle 
branch  block.  Auricular  fil)rillation  occurred  in  2  instances.  Of  24 
cases  followed,  20  of  them  right  up  to  date,  12  have  died  from  heart 
failure,  7  of  them  within  one  year  of  the  discovery  of  the  complete 
heart  block.  Nine  cases  were  "well"  or  in  "  fair  condition,"  though 
still  showing  heart  block  when  last  noted,  from  one  to  se\en  years 
after  the  first  record  of  the  complete  block.  Of  these  9,  5  had  sur- 
vived over  five  years,  4  of  them  being  the  4  cases  imder  forty  years 
of  age  and  3  of  these  probably  diphtheritic  in  origin.  The  fifth  case 
was  a  man  about  fifty  years  of  age  \\  ith  well  treated  syphilis. 

Of  the  129  cases  of  imrtial  auriculo-ventricular  bluck,  91  were  male 
and  38  female.    The  age  limits  observed  were  birth  and  seventy- 
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nine  years.  Sixty-two,  or  4<S  ])er  cent,  were  under  forty  years.  The 
etioloyy  of  the  heart  disease  in  the  group  inchided  rheumatic  fever 
in  57  cases,  arteriosclerosis  in  -'54,  syphihs  in  12,  doubtful  in  o,  mis- 
cellaneous (including  one  congenital  block  case)  in  12,  and  no  heart 
disease  in  9.  Digitalis  was  apparently  chiefly  responsible  for  the 
partial  block  in  65  cases,  or  50.4  per  cent,  as  shown  by  the  charac- 
teristic flattening  or  inversion  of  the  T  wa^■e  of  the  electrocardio- 
gram (compare  Figs.  2  and  3),  by  the  amount  of  digitalis  given  and 


Fig.  2. — Electrocardiogram  of  C".,   showiiiK  partial  aiiriculo-ventricular  block  of 
digitalis  origin.    Note  the  long  P-R  intcr\  al  and  tlie  inverted  T  wave.    Lead  II. 

by  the  recovery  from  the  block  after  digitalis  was  stoj^ped.  Angina 
pectoris  occurred  in  only  4  cases,  and  congestive  failure  in  49.  Stokes- 
Adams  attacks  were  found  to  have  occurred  in  only  4  cases.  The 
electrocardiogram  showed  a  P-R  interval  ^■arying  from  0.20  second 
to  0.59  second.  There  was  1  case  showing  i)ossibly  a  P-R  interval 
of  0.85  second;  this  is  more  likely  ex])lained,  however,  by  a  dropi)ed 
beat  with  ventricular  escaj^e  following.  There  were  a  number  of 
interesting  variations  in  conduction  time.  One  patient  for  example 
showed  a  P-R  inter\al  at  times  of  0.32  second  without  dropped  beats 
and  at  other  times  with  an  interval  of  0.17  second  showed  frequent 


Fig.  3.— Electrocardiogram  of  M.,  showing  partial  auriculo-ventricular  block 
not  of  digitalis  origin.  Note  the  long  P-R  interval  and  the  upright  T  wave.  Lead 
II. 

droi)i)ed  beats  without  any  progressive  lengthening  of  the  inter\'al. 
.\n()ther  patient  showed  at  one  time  a  high  grade  partial  block,  with 
two  or  three  to  one  rhythm,  and  on  repeated  examinations  at  other 
times  normal  rhythm  and  a  P-R  interval  of  0.10  to  0.18  second. 
The  cause  of  the  paroxysm  of  heart  block  in  this  case  was  not  found 
out,  though  there  was  undoubtedly  an  arteriosclerotic  background, 
for  the  man  had  angina  pectoris  also.  Intra\entricular  block  was 
f(jund  in  19  cases  of  the  whole  group,  or  15  per  cent,  being  of  the 
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bundle  branch  tyi)c  in  11  cases.  Auricular  librillatioii  was  present 
in  9  cases,  in  fact  all  those  cases  of  auricular  fibrillation  with  a 
ventricular  rate  of  4")  or  less  beinu'  arl)itrarily  added  to  the  p'ouj), 
but  not  including  '2  cas(>s  with  the  re*>;ular  idio-ventricular  rhythm 
of  complete  heart  block.  Of  these  9  cases  of  auricular  fibrillation, 
8  showed  a  well  marked  di,u-italization  of  the  7'  wave.  Seventy- 
eifi:ht  of  the  129  patients  showing'  partial  auriculo-ventricular  block 
have  been  followed  to  date;  47  have  had  cardiac  deaths  and  21  are 
now  in  fair  or  good  health. 


Fig.  4. — Electrocardiogram  of  Ga.,  showing  intraventricular  block  of  the  right  bundle 
branch  type.     Leads  I,  II  and  III. 


Intraventricular  block  of  the  bundle  branch  type  (Figs.  4  and  5), 
found  in  41  cases  of  the  3219  electrocardiographed,  occurred  34 
times  in  the  male  and  7  times  in  the  female.  All  but  2  cases  w  ere 
over  forty  years  of  age,  the  average  being  sixty  years,  the  highest 
of  all  the  groups.  The  youngest  case  was  twenty-nine  years  of  age 
and  resulted  temporarily  from  quinidine.  Arteriosclerosis  was 
apparently  responsible  in  33  of  the  patients,  or  80.1  per  cent,  rheu- 
matic fever  in  4  cases,  and  syphilis  in  3  cases.  Although  many  of 
the  patients  received  digitalis  for  congestive  failure  no  relationship 
could  be  found  which  in  this  group  would  indicate  that  digitalis 
was  in  any  way  responsible  for  the  intraventricular  block.  In  2 
cases  transient  bundle  branch  block  w^as  produced  by  quinidine 
sulphate  and  in  2  other  cases  there  was  no  change  in  the  block  when 
quinidine  was  administered.  Angina  pectoris  occurred  in  S  cases 
and  congestive  failure  in  23.  Stokes-Adams  attacks  occurred  in 
2  cases,  one  of  which  had  also  partial  auriculo-Acntricular  block. 
Hypertension  was  found  in  24  cases,  or  well  over  half.  Auriculo- 
ventricular  block  occurred  in  14  of  the  41  patients,  complete  in  2 
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iiiid  ]);irti;il  in  12.  x'Viiriciilar  fil)rillation  was  found  in  7  cases,  and 
auricular  j^aroxysmal  tachycardia  in  2.  The  block  was  of  the  right 
branch  type  in  40  cases  and  of  the  left  branch  type  in  only  1  case.* 
Of  36  cases  followed  to  date  26  have  died,  22  of  cardiac  failure,  13 
of  theni  within  one  year  and  10  within  six  months  of  the  discovery 
of  the  block. 


Fig.  5. — Electrocardiogram  of  CJo.,  showing  intraventricular  block  of  the  left 
bundle  branch  type.  Leads  I,  II  and  III.  (Previously  published  in  the  Medical 
Clinics  of  North  America,  January,  1920,  3,  1035.) 

Lesser  (hgrees  of  intraventricular  block  (Fig.  6)  have  been  found 
in  S9  cases,  57  male  and  ;)2  female.  The  age  limits  were  twelve  and 
eighty-two  years  in  the  group,  17  of  the  patients  being  under  forty 
years  of  age.  Arteriosclerosis  was  apparently  responsible  in  53 
cases,  or  59  per  cent,  rheumatic  fever  in  22  cases  and  syphilis  in  7. 
Digitalis  did  not  appear  to  be  a  significant  factor  in  any  of  our  cases 
although  it  was  frequently  given  because  of  the  presence  of  heart 
failure.  Quinidine  sulphate  was  the  cause  of  transient  aberration 
in  4  cases,  not  including  the  2  cases  of  bundle  branch  block  so  pro- 
duced. Congestive  failure  occurred  in  37  patients,  at  the  time  of  the 
discovery  of  the  intraventricular  block,  and  angina  pectoris  in 
15  cases.  Auriciilo-ventricular  block  coexisted  in  20  of  the  ])atients, 
complete  in  12  and  partial  in  8.  Auricular  fibrillation  coexisted  in 
15  cases.  Of  69  cases  foUowcfl  to  date,  43  have  died  from  heart 
failure,  25  of  them  (or  36  per  cent  of  the  total  number  followed) 
within  six  months  of  the  discovery  of  the  block. 


*  During  the  past  year,  up  to  March  23,  1923,  10  more  cases  have  been  discov- 
ered at  the  Massachusetts  General  Hospital  in  514  patients  electrocardiographed, 
8  of  the  right  bundle  branch  and  2  of  the  left  bundle  branch. 
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"  8ino-(iiiricnl(ir  hlock"  was  I'omid  in  1 1  cases,  7  male  and  4  female. 
The  age  limits  were  scNen  and  seventy-nine  years,  the  majority  of 
the  patients  being  below  forty  y(>ars  of  age.  There  was  no  heart 
disease  in  7  cases,  while  of  the  other  4,  arteriosclerotic  heart  disease 
was  present  in  2,  rheumatic  in  1  and  hypertensive  in  1.  Digitalis 
was  primarily  responsible  in  G  cases,  including  the  4  with  heart 
disease.  There  were  no  Stokes-Adams  attacks  in  this  group.  In 
5  patients  the  block  was  complete,  giving  rise  to  auricular  standstill, 
in  4  cases  there  were  "dropped  beats,"  in  1  case  a  very  slow  regular 
sino-auricular  rhythm  of  38,  and  in  1  case  the  sino-auricular  rate 
suddenly  halved  after  exercise.  The  P-R  intervals  when  present 
were  within  normal  limits.  The  condition  was  transient  in  all  cases, 
without  effect  on  life. 


Fig.  6. — Electrocardiogram  of  W.,  showing  a  lesser  grade  of  intraventricular  block 
("aberration").    Note  the  wide  Sii.    Leads  I,  II,  and  III. 

Conclusions.  1.  Intraventricular  block  is  almost  as  frequently 
seen  in  a  large  medical  clinic  as  is  auriculo-ventricular  block,  4.0 
per  cent  having  been  found  in  3219  cases  observed  at  the  Massa- 
chusetts General  Hospital,  as  compared  with  4.8  per  cent  of  the 
latter  type. 

2.  Complete  auriculo-ventricular  block  in  our  series  showed  one- 
fifth  the  frequency  of  unquestionable  partial  auriculo-ventricular 
block. 

3.  Bundle  branch  block  of  high  grade  made  up  slightly  less  than 
one-third  of  our  total  number  of  cases  of  intraventricular  }:)lock. 

4.  Smo-auricular  block  was  rarely  found,  less  than  half  as  often 
as  complete  auriculo-ventricular  heart  block. 
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5.  Arteriosclerosis  was  a])])arently  respoiisihle  for  the  majority 
of  our  eases  of  coin])lete  allrieulo-^■entri(■ular  block  and  of  iiitraAen- 
triciilar  block  of  all  de^nves,  but  especially  of  bundle  branch  type, 
where  it  figured  as  tlie  chief  factor  in  over  <S()  per  cent. 

6.  In  our  series  syphilis  was  a  probable  factor  in  lb  of  b'jG  cases 
of  auriculo-ventricular  block  and  in  1 1  of  lot)  cases  of  intraventricu- 
lar block.  xVntihietic  treatment  in  a  number  of  these  cases  which 
have  been  followed  has  not  abolished  the  block,  although  disa]>pear- 
ance  of  heart  block  under  treatment  has  been  reported  and  we  have 
seen  one  such  probable  case  in  France  during  the  war. 

7.  In  the  series  of  partial  auriculo-ventricular  block  digitalis 
seemed  to  be  chiefly  responsible  in  more  than  half,  on  a  background 
of  rheumatic  heart  disease  more  often  than  arteriosclerotic  heart 
disease.  Digitalis  was  also  largely  responsible  for  6  of  the  1 1  cases 
of  "  sino-avu"icular  block."  The  characteristic  flattening  or  inversion 
of  the  T  wave  of  the  electrocardiogram  was  here  very  helpful  in 
the  analysis  of  digitalis  effect. 

8.  Less  than  one-quarter  of  the  cases  of  complete  auriculo- 
ventricular  block  showed  heart  failure,  either  anginal  or  congestive, 
at  the  time  of  discovery,  and  also  less  than  one  quarter  gave  a  his- 
tory of  Stokes- Adams  attacks. 

9.  In  every  group  the  male  sex  was  far  oftener  represented  than 
the  female,  the  ratio  being  about  5  to  2  in  the  whole  series. 

10.  In  our  series  the  mortality  from  heart  failure  in  the  last 
seven  and  a  half  years  has  l)een  slightly  higher  in  the  group  with 
intraventricular  block  than  in  the  group  with  auriculo-ventricular 
block.  Several  of  the  cases  with  complete  heart  block  were  in  fairly 
good  condition  some  years  after  the  discovery  of  the  block,  in  fact 
nine  being  in  "good  or  in  fair  health"  from  one  to  seven  years  after 
the  first  electrocardiographic  evidence  of  complete  heart  block. 
Four  of  the  5  cases  surviving  in  fairly  good  health  over  five  years 
after  the  discovery  of  the  block  were  the  4  patients  under  forty 
years  of  age. 

11.  Heart  failure  was  foinid  more  often  in  the  patients  with  intra- 
ventricular block  than  in  those  with  auriculo-ventricular  block, 
especially  heart  failure  of  the  anginal  type.  Angina  pectoris  was 
found  about  four  times  more  often  in  intraventricular  block  than  in 
auriculo-ventricular  block. 

12.  It  appears  from  this  study  that  intraventricular  block  is  of 
greater  significance  than  auriculo-ventricular  block.  For  its  detec- 
tion the  electrocardiogra])h  is  essential. 
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BLOOD  PRESSURE  REACTIONS  TO  PASSIVE  POSTURAL 
CHANGES  AN  INDEX  TO  MYOCARDIAL  EFFICIENCY. 

By  M.  a.  Mortensen,  M.D.,  F.A.C.r., 

BATTLE    CREEK,    MICHIGAN". 

Exi'ehikxces  (luring  the  World  War  served  to  emphasize  in  the 
minds  of  the  medical  profession  the  importance  of  the  cardiac 
group  of  diseases,  and  the  necessity  for  early  recognition  of  myo- 
cardial inefficiency.  Previously  we  exhausted  our  eflforts  in  trying 
to  make  fine  diagnoses  of  the  various  valvular  lesions,  and,  as  a 
result,  often  pronounced  a  heart  normal  l)ecause  of  absence  of 
murmurs  and  o\'erlooked  a  bad  myocardium.  A  proper  conception 
of  the  efficiency  of  the  myocardium  is  perhai)s  the  most  important 
function  of  the  cardiologist  or  the  general  jjractitioner.  To  recog- 
nize the  heart  as  a  muscle  and  to  be  able  to  evaluate  its  capacity 
is  a  most  im])ortant  art  in  order  to  institute  proper  treatment  as 
well  as  to  make  a  i:)rognosis.  The  best  of  judgment  is  often  put  to 
a  test  in  differentiating  between  functional  and  organic  disease, 
whether  \alvular  or  myocardial. 

Because  of  these  difficulties  many  tests  have  been  devised  to 
determine  myocardial  efficiency,  the  exercise  test  being  the  most 
popular.  The  interpretation  of  these  tests  is  based  on  the  response 
of  the  pulse  rate  or  blood-])ressure  to  exercise,  and  the  ability  of 
the  heart  to  resinne  the  normal  in  a  gi\'en  length  of  time.  Most 
recently  the  vital  capacity  of  the  lungs  has  been  recommended  as 
an  index  to  cardiac  efficiency.  Our  ex})erience  in  using  these 
tests  in  a  series  of  cardiac  cases  resulted  in  waning  enthusiasm 
l^ecause  of  too  much  elasticitv'  in  their  j^erformance.  The  various 
exercise  tests  do  not  mean  the  same  amoimt  of  work  for  each  indi- 
\idual  because  of  variations  in  dexterity  in  their  performance,  and, 
consequently,  the  cardiac  reaction  may  easily  be  misinterpreted. 
The  vital  capacity  test  is  also  of  doubtful  value  because  of  the 
various  conditions  that  have  to  be  eliminated  before  we  are  justified 
in  interpreting  a  deficient  vital  capacity  of  the  lungs  as  an  evidence 
of  an  impaired  myocardium. 

More  than  three  years  ago  I  became  interested  in  the  study  of 
the  eft'ect  of  postural  changes  in  blood-pressure  as  an  index  to 
vasomotor  tone.  Crampton  calls  attention  to  changes  in  blood- 
pressure  with  change  of  posture  and  interprets  these  as  evidence 
of  vasomotor  status,  especially  as  related  to  the  splanchnic  vessels. 
In  his  empirical  table  he  refers  only  to  the  systolic  pressure  and 
pulse  rate  as  the  index.  1  soon  became  convinced  that  change  in 
systolic  pressure  could  not  be  due  to  vasomotor  tone  but  was, 
rather,  a  response  of  the  myocardium  to  the  efiect  of  gravity  and 
to  the  muscular  activity  indulged  in  with  changes  in  posture. 
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Sewall,  in  a  most  excellent  article  on  this  subject,  states  that  the 
relative  evaluation  of  systolic  and  diastolic  blood-pressure  leads 
to  the  conclusion  that  the  former  is  an  index  of  cardiac  energy 
expended,  a  decision  in  keeping  with  observations  on  cardiac  strain 
due  to  efl'ort.  Changes  in  diastolic  pressure  with  changes  of  posture 
are  more  likely  to  indicate  change  in  vasomotor  tone,  and  Sewall, 
in  the  same  article,  states  that  the  diastolic  blood-pressure  is  gener- 
ally admitted  to  measure  the  peripheral  resistance  to  the  circulation 
and  to  be  an  index  of  vasomotor  tone.  In  our  studies  we  recognized 
that  even  the  slight  effort  of  rising  from  the  horizontal  to  the  erect 
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Fig.    1. — The  average  variation  of  l)lood-pressure  and  i)ulse  rate  with  passive  postural 
changes  in  ninety  healthy  young  women. 


])osture  must  imxluce  change  in  systolic  pressure,  and  variation 
in  ])ulse  rate  is  also  to  be  expected  from  the  same  exercise.  How- 
ever, it  must  be  remembered  that  fundamentally  exercise  inhibits 
the  vagus  and  thus  tends  to  slow  the  pulse  rate.  In  view  of  these 
facts,  it  seemed  advisable  to  continue  the  study  by  eliminating  the 
influence  of  exercise  on  pressure  as  well  as  pulse  rate,  and  for  this 
])urpose  we  devised  a  tilting  tal)le  on  which  a  ])atient  could  be  placed 
and  })loo(l-])ressure  and  j)ulse  rate  observations  made  in  both  the 
reclining  and  the  erect  posture  without  effort  or  anxiety  on  the 
part  of  the  ])atient,  and  \\itli  ease  to  the  observer.  An  effort  was 
also  made  to  eliminate  all  i)Ossible  variation  in  technic  and,  con- 
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sequently,  the  mercurial  sphygmomanometer  was  used  in  our 
observations  as  well  as  Bowles'  stethoscope  with  an  armband  to 
hold  it  in  position  to  maintain  a  uniform  pressure  on  the  brachial 
artery.  The  readings  were  made  within  thirty  seconds  after 
placing  the  patient  in  the  upright  position,  and  the  pulse  rate  was 
based  on  quarter  mimite  observations.  In  this  way  we  limited  our 
study  to  the  influence  of  gravity  on  the  blood  \<)lume,  and  the 
effort  of  the  circulatory  system  to  overcome  this  factor  and  to 
maintain  a   i)roi)er  circulatory  equilibrium. 
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Fig.   2.  —  Mi.ss  M.  B.,  Xo.  135746.     Mitral  lesion  (tonsillar infections).     No  sjmptoms 
of  cardiac  inefficiency.     Normal  responses. 


First,  an  effort  was  made  to  find  the  normal  reaction  of  l)jo()(l- 
})ressure  and  pulse  rate  to  this  ])assive  postural  change  in  the  healthy 
individual.  For  this  purpose  we  took  90  young  women  from 
our  Normal  School  of  Physical  Education,  who  had  been  in  train- 
ing for  some  months,  and  who,  on  entrance  to  the  school  had  been 
carefully  examined  in  order  to  eliminate  all  possible  cardiac  cases. 
To  our  surprise  we  found  a  marked  uniformity  in  the  reactions  to 
])assive  postural  change,  fully  80  per  cent  showing  a  slight  decrease 
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VI  si/stolic  pressure  (Did  a  .^UijJiUi/  (/rcdtcr  rise  in  diastolic  jjressiire, 
thus  cutting  the  pulse  pressure  at  l)oth  extremes.  The  pulse  rate 
also  increased  uniformly,  as  much  or  more  than  in  the  change  of 
position  when  assumed  acti\-ely.  In  very  few  cases  was  the  systolic 
liisher  in  the  erect  jiosture  and  in  no  case  was  the  diastolic  found  to 
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Fig.   3.— J.   I).  <>.,  No.   i;i()383.      ("lironic  inyocarditi.s.      Attacks  of  acute  dilatation 
ass(jeiatcd  witli  alcolioli.siu.     Note  marked  change  in  pulse  pressure. 


be  lower.  The  average  nutxiiiiiim  pressure  in  the  9(J  girls  was  118, 
minimum  72,  pulse  rate  76,  as  observed  in  the  reclining  position. 
After  putting  them  in  the  erect  posture  the  average  maximum 
pressure  leas  found  to  be  114,  minimum  80,  pulse  rate  86.  Since  this 
definite  series  of  normals  was  studied  many  normal  individuals  have 
been  observed,  both  men  and  women^  and  with  parallel  results. 
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My  findings  in  luiiKlrcds  of  cases  liaxc  Ih'cii  so  uiiifonii  that  I  feel 
confident  that  a  marked  (hniation  from  these  fiunres  is  an  in(Ucation 
of  some  pathoh)gieal  eoiuHtion.  I  lia\e  ne\er  found  anything  but 
very  shght  increase  in  systoHc  pressure  when  i)lacini;-  the  indiviihial 
in  the  erect  position,  and  only  once  a  decided  drop  in  diastohc 
pressure  witli  ciiange  of  posture,  and  that  in<li\idual  complained 
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I^'iG.  4.— Mrs.  N.,  No.  135192.  Arteriosclerosis,  hypertension,  myocarditis  with 
alternating  pulse.  Symptoms  of  angina.  Note  marked  drop  in  systolic  pressure  with 
alteration. 


of  feeling  faint  and  her  ap])earance  indicated  this,  which  would 
tend  to  pro\e  a  sudden  loss  of  vasomotor  tone. 

After  obtaining  these  findings  for  the  normal  a  systematic  study 
was  made  of  cases  with  definite  cardio-vascular  disease,  especially 
those  borderline  cases  where  exercise  tests  were  contraindicated, 
such  as  in  angina  pectoris.  We  were  impressed  with  the  fact  that 
the  drop  in  systolic  ])ressure  was  definitely  greater  than  in  the 
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iioniuil  cases,  but  the  diastolic  ])ressure  behaved  very  much  the 
same  as  in  the  normal  case  or  in  a  few  cases  remained  stationary. 
The  drop  in  systolic  pressure  in  the  various  types  of  cardiac  cases 
studied  ranged  from  10  to  40  or  50  mm.,  depending,  of  course,  on 
the  degree  of  arterial  tension,  and  impairment  of  the  myocardium. 
I  might  interpolate  that  in  cases  of  marked  arterial  hypertension 
with  symptomatic  evidence  of  myocardial  inefficiency  the  change 
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Fig.  5.— Dr.  M.  T.,  No.  13698S,  aged  fifty-two  years,  chronic  myocarditis.  In 
college  a  sprinter  and  athlete.  Symptoms  of  tachycardia,  precordial  discomfort  with 
exertion.  Note  small  pulse  pressure  with  pronounced  increase  in  pulse  rate.  Ob- 
servation March  1,  1921. 

in  systolic  blood-pressure  with  change  of  position  was  only  a  few 
millimeters,  so  that  I  feel  justified  in  stating  that  an  efficient 
myocardium,  even  in  arterial  hypertension,  maintains  the  systolic 
pressure  within  8  or  10  mm.  of  that  found  in  the  reclining  position. 
As  a  result  of  three  years'  observation  of  almost  daily  use  of  this 
test  I  feel  w^arranted  in  offering  it  as  a  test  for  estimating  the 
efficiency  of  the  myocardium.  Graphic  figures  are  presented  show- 
ing the  changes  noted  in  different  types  of  cases  of  cardiac  disease 
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with  (»r  without  sx'uiptoniatic  exidence  of  canHac  iiielficieiicy.  In 
these  studies  ehanges  also  in  i)ulse  rate  should  always  he  noted 
and  can  be  taken  as  additional  exidence  of  myocardial  embarrass- 
ment, as  in  all  cases  there  is  a  greater  increase  in  rate  than  would 
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Fig.  6.— Dr.  M.  T.  (same).     Observation  May  25,  1921,  after  carrying  out  program 
of  graduated  exercise  and  digitalis  therapy. 
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he  expected  in  the  iiorinal  even  witliont  eth)rt  on  tlie  part  of  the 
patient  in  ehangini*'  positions.  I\Ioreo\er,  1  lia\e  found  the  test 
of  vahie  when  used  at  intervals  to  note  a  definite  evidence  of  improve- 
ment wliile  th(^  i)atient  is  under  treatment,  whether  this  be  in  the 
form  of  digitahs  tlierapy  or  graihiated  exercise.  In  a  number  of 
cases  we  have  been  impressed  with  the  gradual  improvement  in 
the  systolic  ])ressure  with  digitalization  indicating  a  better  efficiency 
of  the  heart  muscle,  and  in  our  oi)inion,  corroborating  the  value  of 
the  test. 

In  a  graphic  representation  of  these  studies  the  most  striking 
feature  is  the  decided  change  in  pulse  pressure,  since  with  the 
passive  ])ostural  change  it  is  curtailed  at  both  extremes,  and  a 
small  i)ulse  pressure,  I  believe,  is  accepted  as  definite  evidence  of 
circulatory  inefficiency  and  might  be  comi)ared  with  tlie  so-called 
secondary  low  pressure. 

Since  beginning  these  studies  Max  Ellis  reports  a  series  of  obser- 
vations in  normal  individuals  and  his  findings  of  changes  from 
reclining  to  erect  ])Ostures  correspond  in  the  main  with  our  results. 
In  our  opinion  the  uniform  range  in  systolic  pressure  is  an  indication 
of  the  ability  of  the  heart  to  respond  to  a  sudden  demand  to  main- 
tain the  proper  distribution  of  blood,  especially  to  the  brain,  and 
the  rise  in  diastolic  pressure  is  the  response  of  the  vasomotor  system 
to  further  helj)  resist  the  influence  of  gravity  on  the  distribution 
of  blood.  In  the  great  majority  of  my  cases  the  diastolic  pressure 
was  maintained  or  rose  several  millimeters,  indicating  a  uniform 
response  of  the  Aasomotor  mechanism.  Consequently,  in  all  types 
of  heart  disease,  with  or  without  arterial  hypertension,  three 
striking  features  are  manifested  with  the  passive  jxjstural  changes. 
First,  a  decided  fall  in  systolic  pressure  and  a  uniform  maintenance 
or  rise  in  diastolic  pressure.  Second,  marked  decrease  in  pulse 
pressure,  which  is  the  most  striking  evidence  of  inefficiency  of  the 
circulation,  'iliird,  the  decided  increase  in  pulse  rate  which,  in 
spite  of  the  absence  of  muscular  efi'ort,  is  further  evidence  of  a 
decided  effort  on  the  part  of  the  heart  to  maintain  a  circulatory 
equilibrium. 

In  i)erforming  the  test  it  is  necessary  to  have  a  tilting  table  so 
constructed  that  the  patient  can  be  changed  from  the  horizontal 
to  the  erect  posture  without  great  efi'ort  on  the  part  of  the  observer 
and  without  anxiety  to  the  patient,  and  the  mechanism  for  manip- 
ulating the  table  should  be  such  that  the  change  of  posture  can 
be  made  within  a  few  seconds.  Our  table  operates  with  a  crank 
and  is  steadied  by  springs  in  the  i)ulley  chain  so  as  to  avoid  jarring 
or  sudden  jerking  of  the  patient. 

Summary.  1.  Very  little  has  been  recorded  in  literature  relative 
to  passive  i)Ostural  change  of  the  blcK)d-pressure  in  the  normal 
individual,  and  none,  as  far  as  I  have  been  able  to  determine, 
relative  to  these  changes  in  heart  disease. 


BUCHANAN:    HEREDITY   AND    COXDITIOXS    IX   .MAX  ()75 

2.  A  drop  of  more  than  0  to  S  per  cent  in  the  systoHc  pressure, 
in  chanjj;ing  from  the  recHniiiii'  to  the  erect  posture,  may  he  viewed 
as  an  evidence  of  myocanUal  inefficiency.  Careful  histor\'  and 
physical  examination  will  usually  add  support  to  this  conclusion. 

3.  The  rise  in  diastolic  pressure  is  an  index  to  the  res])onse  of 
vasomotor  mechanism  to  assist  the  heart  to  maintain  circulatory 
equilibrium  against  the  influence  of  gravity. 

4.  Pulse  rate  increase  with  change  of  position  is  greater  than  that 
noted  with  active  postural  change,  indicating  increased  effort  on 
the  part  of  the  heart  to  work  against  the  influence  of  gra\it>'. 

5.  This  test  is  applicable  in  cases  of  angina  ])ectoris  or  advanced 
arteriosclerosis  where  exercise  tests  are  contraindicated.  Cases 
of  angina  pectoris  uniformly  show  a  decided  drop  in  systolic 
pressure. 

6.  The  test  is  uniform  for  all  individuals  as  it  practically  elimi- 
nates all  but  the  factor  of  gravity  in  the  circulation.  It  is  easily 
applied  without  discomfort  to  the  patient  and  can  be  used  at  inter- 
vals for  the  purpose  of  noting  progress  in  the  management  of  cases 
and  as  an  index  to  the  influence  of  digitalis  or  exercise  on  myocardial 
efficiency. 
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A  CONSIDERATION  OF  THE  VARIOUS  LAWS  OF  HEREDITY  AND 
THEIR  APPLICATION  TO  CONDITIONS  IN  MAN.* 

By  J.  Arthur  Bucilanan, 

FELLOW    IX    MEDICINE,    THE    MAYO    FOUNT).\TION,    ROCHESTER,    MINNESOTA. 

Heredity  is  a  science  de\-oted  to  the  study  of  the  phenomena  of 
breeding. 

The  mechanism  of  heredity  came  into  play  with  the  ajjpearance 
of  bisexual  life  on  the  surface  of  the  earth.  Its  laws  will  continue 
to  function  until  such  life  becomes  extinct.  The  efforts  of  ancient, 
of  medieval,  and  of  modern  investigators,  to  unravel  the  workings 
of  the  mechanism  of  heredity,  form  an  interesting  chapter  in  the 
development  of  biological  knowledge.^- 

*  Submitted  to  the  Faculty  of  the  Graduate  School  of  the  University-  of  Minnesota 
in  partial  fulfilment  of  the  requirements  for  the  degree  of  Master  of  Science  in  Medi- 
ciue,  March,  1922, 
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The  physico-biological  characters,  wliich  are  transmitted  to  subse- 
quent generations  by  means  of  the  germ  plasm,  furnish  the  concrete 
evidences  for  studies  in  heredity.  A  biological  character  signifies  a 
type  of  physical  and  chemical  composition  possessed  by  individuals, 
by  which  they  may  be  differentiated.  Characters  are  rendered 
physically  immortal  by  heredit}^  and  the  study  of  heredity  becomes, 
in  consequence,  an  investigation  of  the  mechanism  of  ])hysical  immor- 
tality. The  vehicles  on  which  the  transmission  of  the  characters 
depends  are  the  nuclear  structures,  chromosomes  in  all  germ  cells, 
and  in  certain  instances  the  cytoplasm  of  the  germ  cells.  The 
hereditary  substances  in  the  chromosomes  and  cytoplastic  substances 
together  comprise  the  germ  plasm.  The  germ  cells  or  gametes  in 
man  are  the  ova  and  the  spermatozoa. 

Heredity  never  deals  with  the  etiological  factors  of  disease.  Any 
characters  appearing  in  man  that  can  be  proved  hereditary  are 
normal,  biologically  speaking,  regardless  of  how  the  characters  may 
unfit  their  bearer  for  harmonious  cooperation  in  the  economical  and 
social  programs  of  civilization.  This  conception  becomes  clear 
when  it  is  remembered  that  characters  are  brought  to  their  bearer 
as  an  integral  part  of  the  stuff'  from  which  he  developed,  and  that 
there  is  no  alteration  from  the  normal  course  of  life.  The  factor  on 
which  the  character  depends  is  in  the  germ  plasm.  The  character 
undergoes  development  along  a  fairly  fixed  line,  as  a  component 
part  of  the  body  in  which  it  appears.  Hereditary  characters  in  all 
plants  and  animals,  and  even  in  man  in  certain  instances,  are  con- 
sidered as  ex])ressions  of  normal  features.  The  characters  in  man 
which  embarrass  his  particii)ation  in  all  or  certain  parts  of  his  duties 
and  pleasures  are  looked  on  as  expressions  of  disease.  A  man 
with  an  untoward  hereditary  character  cannot  be  otherwise  from  a 
biological  and  physiological  standpoint.  The  embarrassing  charac- 
ters are  the  physical  expression  of  the  type  of  stuff'  of  which  he  is 
composed  genetically,  and  not  the  expression  of  pathological  pro- 
cesses. 

By  heredity  the  quantitati\'e  and  qualitative  characters  in  all 
bisexual  species  are  kept  extant  and  limited.  I'nder  similar  condi- 
tions of  reproduction,  the  numerical  expression  of  the  transmission 
of  these  characters  follows  very  closely,  or  is  reducible  to,  a  fairly 
definite  ratio.  A  character  once  proved  hereditary  is  always  heredi- 
tary, and  not  hereditary  on  a  ])ercentage  basis. 

The  science  of  heredity  includes  the  study  of  the  intermediate  as 
well  as  of  the  immediate  stage  of  certain  features  of  the  life  cycle. 
The  ova  and  spermatozoa  form  the  intermediate  stage  of  the  life 
cycle  in  man.  The  rearrangement  of  chromosomes  which  occurs 
following  their  union  furnishes  the  fundamental  basis  for  the  study 
of  the  mctliod  of  i)r()ducti()n  of  the  tangible  e\  idenct's  of  heredity 
in  the  innncdiate  stage,  the  corporal  stage,  of  the  life  cycle. 

It  is  remarkable  that  heredity,  a  science  so  familiar  not  onl\'  to 
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physicians,  but  to  till  readiiiu;  men,  whose  i)riiicij)]cs  arc  so  easily 
gathered  from  the  works  of  l)iolo<i'ists,  should  ix-  characterized  by  a 
lack  of  accuracy  in  medical  literature. 

Heredity  as  ordinarily  used  by  medical  writers  means  the  presence 
of  a  like  condition  in  parent  and  child.  This  occurrence  is  usually 
described  as  one  of  the  etiological  factors  for  the  disease  under  con- 
sideration. The  laws  of  heredity  which  have  been  established  are 
at  variance  with  this  usage. 

Kolreuter-''  made  the  first  systematic  investigation  of  hybridiza- 
tion, which  is  the  first  stage  resulting  from  the  crossing  of  parents 
with  different  inheritable  characters.  By  his  experiments  he  estab- 
blished  the  fact  that  the  hybrid  offspring  generally  looks  as  like 
the  male  as  the  female  parent. 

JMendel-^  carried  the  work  of  Kolreuter  one  step  farther  by  mating 
hybrid  with  hybrid.  When  the  products  of  this  mating  were 
examined,  he  found  that  the  parental  characters  which  entered  into 
the  formation  of  the  hybrid  were  separated  in  a  peculiarly  striking 
manner,  and  that  the  hybrid  reappeared  in  its  identical  form.  To 
this  phenomenon  ]\Iendel  applied  the  phrase,  "segregation  of 
characters."  This  is  now  known  as  the  first  law  of  heredity.  Mendel 
})elieved  that  in  the  off'spring  of  a  mating  all  characters  are  segre- 
gated independently,  and  that  there  is  no  interrelationship  in  the 
transmission  of  characters.  This  belief  is  usually  spoken  of  as  the 
"independent  assortment  of  characters,"  and  is  the  second  law 
of  Mendel  and  of  the  science  of  heredity.  This  law  has  been  found 
to  be  only  partially  true. 

Since  the  time  of  INIendel  four  other  laws  have  been  derived  from 
experiments  carried  out  on  plants  and  animals.  The\'  are  known  as: 
(1)  Linkage,  and  its  corollary,  crossing  over;  (2)  linear  order  of  genes ; 
(3)  interference,  and  (4)  limitation  of  the  linkage  groups.  They 
have  been  carefully  studied  by  Morgan.'^"  Linkage  of  characters  has 
been  found  to  occur  in  man.  The  corollary  and  the  other  three  laws 
have  not  yet  been  worked  out  in  man. 

The  discovery  of  the  spermatozoon  in  man  by  Leeuwenhoek,-* 
the  ovum  in  mammals  by  von  Baer,-^  the  cell  by  Schleiden  and 
Schwann,^^'  "•-  the  chromosomes  b}' van  Beneden,^  the  theory  of  cellular 
continuity  by  Virchow,'"  the  theory  of  germinal  continuity  by  Xuss- 
baum,'^'*  furnished  the  material  on  which  Weismann^'^  evolved  the 
theory  of  the  germ  plasm.  This  theory  clearly  isolated  the  ultimate 
units  on  which  physico-biological  characters  must  depend.  The 
theoretic  units  are  located  in  the  germ  plasm,  and  in  their  finest 
division  are  known  as  "biophors;"  aggregations  of  biophors  are 
known  as  "determiners,"  and  the  latter  when  grouped  together  are 
known  as  "ids."  Groups  of  ids  are  called  "idants,"  which  are 
identical  with  chromosomes.  Determiners  are  the  fundamental 
aggregations  of  hereditary  units  in  the  germ  plasm.  Weismann 
vivified  the  significance  of  the  spermatozoon  and  ovum  with  their 
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nuclear  and  cytoplastic  structures  as  the  medium  for  the  trans- 
mission of  the  ultimate  units  of  hereditary  characters. 

The  terminology  used  in  studies  in  heredity  is  very  simple.  The 
parental  generation,  or  the  stock  from  '\\hich  a  series  of  studies  has 
})een  made,  is  expressed  by  the  symbol,  P.  The  first  product  result- 
ing from  a  mating  of  the  parental  generation  in  which  unlike  char- 
acters are  crossed  is  known  as  the  hybrid,  and  this  stage  is  spoken 
of  as  the  first  filial  generation.  By  mating  members  of  the  first 
filial  generation,  the  second  filial  generation  is  oljtained.  This 
generation  was  the  important  one  in  the  studies  of  Mendel.  All 
generations,  except  the  parental,  are  designated  by  the  letter  F, 
and  a  subnumeral  which  indicates  the  generation  under  considera- 
tion. The  term  homozygote  is  used  to  designate  individuals  who 
are  pure  bred  for  a  particular  character.  The  homozygote.  when 
crossed  with  a  homozygote  with  like  characters,  always  breeds 
true  to  the  characters  present.  The  term  heterozygote  refers  to 
an  individual  who,  while  possessing  a  certain  character  in  his  somatic 
cells,  because  of  certain  properties  in  the  germinal  cells,  has  the 
ability  of  transmitting  not  only  a  character  present  in  the  somatic 
cells  but  a  character  which  is  concealed  or  dormant  in  the  germinal 
cells.  The  determiners  for  the  dormant  and  evident  characters  are 
located  in  the  germ  plasm. 

The  discovery  of  the  heterozygous  projierty  of  j^lants  was  one  of 
the  most  fundamental  discoveries  made  by  Mendel.  In  man  the 
heterozygous  person  can  be  determined  only  by  breeding,  whereas 
in  ])lants  the  knowledge  of  the  nature  of  the  parental  generation 
furnishes  information  which  enables  an  observer  of  plant  breeding 
to  determine,  in  certain  instances,  by  physical  inspection  the  homo- 
zygous and  heterozygous  types. 

The  property  of  the  hybrid  in  plants  to  conceal  one  character 
while  another  was  evident  led  INIendel  to  introduce  the  words 
"dominant"  and  "recessive."  The  character  which  is  visibly 
re]n-esented  in  the  hybrid  is  spoken  of  as  dominant,  while  the  other 
is  spoken  of  as  recessive.  These  words  have  been  used  in  connec- 
tion with  the  study  of  heredity  in  man,  but  erroneously  so,  as  there 
is  no  direct  way  of  determining  which  (jf  the  two  characters  will  be 
dominant,  because  when  two  persons  are  mated  to  produce  a  cross 
of  difi'erent  characters,  instead  of  a  hybrid  generation,  there  is  an 
immediate  ])rogression  to  the  segi'egation  of  the  characters  intro- 
duced in  the  cross  with  the  production  of  both  homozygous  and 
heterozygous  individuals,  just  as  occurs  in  })lants  and  fowls  in  the 
second  filial  generation.  The  first  filial  generation,  or  hybrid  stage,  in 
man  is  absent.  The  terms  "dormant"  and  "evident"  are  more 
expressive  when  speaking  of  hereditary  characters  in  man. 

Mendel  left  no  graphic  illustration  of  his  work  which  was  carried 
out  on  species  and  subs])ecies  of  the  edible  ])ea  (Pisum  sativium) 
and   sjx'cies  <jf  the  hawkweed  (Ilieracium)  but  Correns,'^  who  dis- 
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covered  JMendel's  work,  confiriiied  and  extended  it,  and  ^•isualized 
the  parental  i^eneration,  the  first  fiHal  generation,  and  the  second 
filial  f]i;eneration  during  which  the  segregation  oF  characters  took 
place  (Fig.  1).  In  this  experiment  the  four  o'clock  was  used.  A 
red  flower  (character  red)  was  crossed  with  a  white  flower  (character 
white).  The  result  was  a  ])ink  hybrid.  When  two  of  th(>  hybrids 
were  mated  together,  their  ofl'si)ring  consisted  of  one  red  flower,  one 
white,  and  two  ])ink  flowers,  connnonly  spoken  of  as  heterozygotes. 
The  separating  was  the  clearest  possible  example  of  what  Mendel 
meant  by  the  expression,  "  segregation  of  characters.  "  The  red  and 
white  if  crossed  with  red  and  white  res])ecti^"ely  breed  only  red  and 


J^liTdbilisJalajia, 


Fig.  1. — A  diagram  to  show  inheritance  ol  flower  color  ni  crosses  of  Mirahilis, 
the  "four-o'clock."  Alha,  white  parent;  rosea,  red  parent;  alha-rosca,  the  unfixable 
Fi  heterozygote  of  intermediate  color,  pink.  First  generation  =  Fi.  Second  genera- 
tion =  F2.     (.4fter  Correns). 

white  respectively,  whereas  if  the  ])ink  flowers  of  the  second  fllial 
generation  are  crossed  with  ])ink  flowers  the  segregation  of  char- 
acters repeats  itself. 

By  a  statistical  in\'estigation  of  many  crosses  Mendel  established 
the  now  famous  8  to  1  ratio  which  is  approximate  and  not  absolute, 
as  shown  by  his  investigations.  He  found  in  Plxperiment  1,  a  ratio 
of  2.9()  to  1 ;  in  Experiment  2,  ii.Ol  to  1 ;  in  Experiment  .'5,  3.15  to  1; 
in  Experiment  4,  2.95  to  1 ;  in  Exj)eriment  5,  2.S2  to  1 ;  in  Experiment 
(),  .3.14  to  1;  and  in  P^xperiment  7,  2. 84  to  1.  These  figures  show  a 
rather  narrow  range  of  possibilities. 

In  the  study  of  heredity  in  man,  the  absence  of  the  hybrid  stage 
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presents  distinct  obstacles  to  the  direct  application  of  the  scheme 
used  by  ]\Iendel  in  his  investigations.  The  heterozygote  in  man  is 
identical  genetically  with  the  hybrid  of  plants.  Mendel  demon- 
strated the  segregation  of  characters  by  mating  hybrids,  which 
were  the  ofi'spring  of  the  same  parents.  The  only  similar  biological 
and  genetic  situation  in  man  would  be  the  crossing  of  sister  and 
brother  heterozygotes,  provided  their  heterozygous  nature  could 
be  proved  beforehand.  Such  a  cross  in  man  is  clearly  impossible. 
Furthermore,  it  is  quite  impossible  to  say  in  advance  of  a  mating, 
whether  or  not  a  cross  is  of  heterozygotes,  or  of  homozygotes  and 
heterozygotes.  The  evident  character  is  always  discernible,  but 
the  dormant  character  in  man  exists  without  any  evidence.  It  is 
also  often  impossible  to  determine  after  studying  the  offspring 
resulting  from  a  cross  between  two  persons  whether  the  parental 
generation  was  heterozygous  or  homozygous.  The  homozygous 
nature  of  both  parents  is  demonstrated  when  all  the  children  possess 
the  same  characters  as  the  parents. 

These  difficulties  make  it  impossible  to  deri\e  Mendelian  ratios 
directly  by  tabulating  the  products  of  crosses  in  man.  Through  a 
long  period  of  time,  it  may  be  possible  to  demonstrate  which  char- 
acters may  appear  in  certain  combinations  only  as  evident  or  dor- 
mant characters.  Hitherto,  no  attempt  has  been  made  to  prcne  this 
essential  possibility  in  man,  but  by  such  an  indirect  procedure 
dominant  and  recessive  characters  can  be  determined.  After  the 
relationship  of  the  dormant  and  evident  characters  in  the  hetero- 
zygote has  been  worked  out,  it  will  still  be  impossible  to  determine 
in  advance  of  mating  the  homozygous  or  heterozygous  nature  of 
any  particular  person,  unless  his  ancestors  have  been  pre\iously 
proved  to  be  homozygous  for  the  character  under  consideration. 
The  accuracy  of  Mendelian  ratios  in  man  will  be  lessened  for  a  kmg 
time  to  come  on  account  of  these  obstacles. 

Certain  requirements  are  necessary  in  order  to  determine  if  a 
character  or  condition  in  man  is  hereditary  and  to  establish  its 
relati(mship  to  another  character.  The  character  must  be  arbi- 
trarily defined,  and  a  contrasted  character  must  be  selected.  When 
two  characters  are  crossed,  at  least  three,  and  preferably  four  or 
more,  children  must  result  in  order  to  obserxe  the  segregation  of 
the  characters  and  to  establish  their  numerical  relationships.  A 
cross  in  man  where  only  two  characters  are  concerned  needs  inves- 
tigation through  but  two  generations.  The  evident  characters  will 
be  discernible,  but  the  recipients  of  the  dormant  characters  cannot 
be  distinguished.  This  fact  must  be  borne  in  mind  constantly,  for 
heterozygous  mates  will  reproduce  their  ancestors;  unless  this 
faculty  is  recalled,  many  conditions  will  be  considered  hereditary 
on  a  ])ercentage  basis  or  else  not  considered  hereditary  at  all.  The 
heterozygous  ])rinci])le  has  been  responsible  for  immeasurable 
misunderstandings  in  the  studv  of  hereditv  in  man.     In  cases  in 
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which  three  or  four  cliaracters  are  under  investigation  the  four 
grandparents,  the  parents,  and  a  final  generation  of  preferably  four 
or  more  children  nnist  be  studied;  a  final  generation  of  less  than 
three  children  furnishes  data  of  no  conclusive  value,  '^fhe  .^linc  (jun 
mm  of  a  hereditary  investigation  is  the  knowledge  of  the  characters 
represented  in  the  germ  plasm  of  the  ancestors  of  the  individuals 
under  consideration. 

The  IxHERITA^'CE  of  the  Blood  Group:  Study  I.  In  1900, 
Shattock^''  observed  that  the  serum  of  patients  suffering  from  certain 
diseases  agglutinated  the  red  blood  cells  of  healthy  men.  He  also 
noted  the  persistence  of  the  agglutinative  phenomena  during  the 
convalescence  from  the  diseases.  In  1901,  Landsteiner^  discovered 
that  the  red  blood  cells  of  healthy  men,  because  of  certain  agghitina- 
ti\'e  properties  of  the  serum,  could  be  classified  into  three  groups. 
A  fourth  blood  group,  Group  1  of  the  Moss  classification,  was  dis- 


Oroup  I 
So  arcluttnin 


Qroop  III 

(1  tegittttoip)  "B" 


Group  II-"»  •" 
(1  agglutinin)  "A" 


Group  rv 
(Both  agglutinins) 
"A"  and  "B" 


Fig.  2. 


-  The  corpuscles  of  the  various  groups  are  agglutinated  by  the  serums  of  the 
groups  from  which  the  arrows  lead.     (After  Sanford.) 


covered  by  Decastello  and  Sturli  in  1902. i''  In  1907,  .Jansky^^  made 
indepenflent  obser\-ations  and  reported  the  existence  of  foiu-  blood 
groups.  The  observations  were  reported  independently  by  Moss^^ 
in  the  United  States  in  1909.  The  four  blood  groups  known  today 
are  arbitrarily  designated  as  Group  I,  Group  II,  Group  III,  and 
Group  IV.  They  have  been  classified  by  Jansky  and  by  Moss. 
Their  classifications  differ  in  that  Jansky's  Group  I  is  the  Group  IV 
of  ]Moss  and  vice  versa.  The  scheme  of  ]\Ioss  has  been  concisely 
presented  by  Sanford*"  (Fig.  2) ,  I  have  followed  the  Moss  classifi- 
cation, although  the  priority  of  Jansky  is  recognized  as  adopted  by 
the  American  Association  of  Immunologists,  the  Society  of  American 
Bacteriologists,  and  the  Association  of  Pathologists  and  Bacteri- 
ologists.* 

The  ]Mendelian  transmission  of  blood  group  to  subsequent  gener- 
ations by  the  germ  cells  has  been  suspected ;"  some  definite  evidence 

*  Article  on  Isohemagglutination:  Jour.  Am.  Med.  Assn.,  1921,  76,  130. 
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has  been  presented,  but  certain  difficulties  remain.  This  study  was 
made  in  an  attempt  to  ()l)viate  these  (hfficulties. 

The  material  studied  was  obtained  in  a  unique  manner.  In  dis- 
cussing my  desire  to  add  further  data  concerning  the  inheritance 
of  blood  grou])  with  Dr.  W.  A.  Evans,  he  suggested  that  a  notice 
(Fig.  o)  be  inserted  in  his  health  column  in  the  Chicago  Tribidic. 
It  appeared  on  April  26,  1921.  The  same  request  subsequently 
appeared  in  all  the  publications  of  the  Tribune  Syndicate,  l^hrough 
the  kindness  of  the  P^ugenics  Record  Office,  the  interests  of  Mr.  A.  E. 
Wiggam  was  aroused,  and  a  similar  rec{uest  appeared  in  the  Physical 
Culture  Magazine,  August,  1921.  The  rei)lies  to  these  requests  were 
mailed  to  me.  Each  member  of  the  family  was  mailed  a  3  cc  glass 
tube  which  contained  1  to  2  cc  of  2  per  cent  sodium  citrate  solution. 
The  tubes  were  well  corked,  packed  in  cotton  in  an  ordinary  mailing 
tube,  and  sent  by  first-class  mail.  At  the  same  time,  instructions 
were  followed  for  collecting  blood  from  a  needle  stab  in  the  finger, 

It's  a  Bona  Fide  Inquiry. 

J.  B.  writes:  "I  would  like  to  get  the  names  and  addresses  of  a 
few  families  in  whieh  four  grandparents,  both  parents,  and  four  or 
more  children  of  the  present  generation  are  living  and  within  reaeh. 
W^ill  any  one  knowing  of  one  or  more  such  families  write  me  the 
facts?  The  promise  is  that  no  improper  use  of  the  information  will 
he  made.  The  object  is  to  get  light  on  a  cjuestion  of  family  re- 
semblance." 

Difficult  to  Dia(_;nos.e  Comment. 

I  know  the  person  inquiring  and  the  object  of  the  incjuiry.  If  letters 
are  sent  to  me  I  will  see  that  they  reach  J.  B.  In  violation  of  our 
rule  we  are  keeping  his  name  and  address  on  file. 

Fig.  3.  —  Insert  from  Chicago  Tribune,  Ai)ril  20,  1921.      Kindness  of  Ur.  W.  A.  Evans. 

and  for  labelling  and  remailing  the  tubes.  The  instructions  were 
accompanied  by  a  letter  requesting  the  cooperation  of  the  family 
in  the  work.  If  the  first  letter  failed,  a  follow-up  letter  was  sent. 
One  tube  was  broken;  twice  hemolysis  of  the  red  cells  occurred,  so 
that  second  specimens  had  to  be  obtained.  The  cells  were  grouped 
with  known  Groups  II  and  III  serums  and  checked  with  homologous 
serums.  Families  suitable  for  this  study  are  very  scarce.  There  is 
not  such  a  family  on  record  at  the  Eugenics  Record  Office,  Cold 
Si)rings  Harbor,  New  York.*" 

In  1908,  Ottenberg"  first  siis])ected  that  the  blood  group  was 
hereditary  and  transmitted  to  subsequent  generations  according 
to  the  laws  of  INIendel.  In  1910,  \"on  Dungern  and  Hirschfeld^** 
reported  72  families  (348  persons)  in  which  the  grou])ing  of  the 
blood  had  been  carried  tln'ough  two  generations.     They  concluded 

*  I  owe  my  thanks  to  Mr.  E.  C.  Myers  and  Dr.  .1.  I.  Mershon,  M(.  ( 'arroll,  Illinois. 
Dr.  H.  H.  Colo  and  Dr.  B.  P.  Flinn,  Redwood  Falls,  Mimiesola,  Dr.  H.  A.  .lacoljson 
and  Dr.  ('.  F.  Crow,  E.xira,  Iowa,  Dr.  Groenloaf,  Atlantic,  Iowa,  and  Dr.  C'.  C. 
Bassett,  Goodland,  Indiana,  for  their  a.ssistance  in  the  work. 
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that  blood  group  was  hereditary  and  transmitted  aeeonUng  to  the 
MendeHan  rules.  Otteuberg,^^  in  1921,  estabhslietl  eertaiu  formulas 
which  he  considered  to  be  representative  of  the  blood  groui)s.  In 
this  study,  in  contradistinction  to  Ottenberg's  fornmlas,  T  have 
used  the  terms  (iroup  I,  (Jroup  II,  Group  111,  and  (Iroup  \\  as 
exi)ressive  of  a  s])ecific  biological  property  of  the  blood  of  man. 
The  factor  for  blood  gnni])  is  ccmsidered  as  com})arable  to  those 
unexplained  factors  on  which  the  unit  characters  height,  shape, 
size,  color,  etc.,  in  plants  and  animals  dc])cnd.  The  exact  fornmlas 
of  the  ultimate  units  on  which  hereditary  chai'acters  dci)end  are 
unknow  n. 


■r\&- 


D 


Nomal   rr.ale 
Normal   female 


Male  and   femal«i 
with  biologic 
character  or 
disease   undeir 
subiect   discussed 


Male   and    fernnl© 
hetf^rozygote 


kl 


=  Wale  and  female 
with  two  con- 
ditions AM 

=   shown  by  subject 
discusssd 

=  Male  dead  at 
advanced  age 


K  = 


Female  dead  at 
advanced  age 

Male  dead  at 
early  age 

=  Fenale  dead  at 
early  age 


Key  to  Figs.  4  to  41. 


If  it  is  assumed  as  a  premise  that  blood  group  is  expressiN'e  of  a 
hereditary  character  dependent  on  a  unit  factor  comparable  to 
that  for  color  of  flowers,  height  of  plants,  etc.,  it  becomes  neces- 
sary to  present  data  to  ascertain  if  blood  group  is  transmitted 


i)   [?]    [?] 


Fig.  4. — Transmission  of  ))loo(l  Groups  IV  and  II  through  three  generations. 

between  generations  in  a  manner  similar  to  that  occurring  in  plants 
and  flowers.  The  data  presented  in  Fig.  4  consist  of  the  crossing  of 
Ciroup  II  with  Group  IV  through  three  generations.  If  Fig.  4  is 
compared  with  Fig.  1  the  absence  of  the  hybrid  stage  or  stage  of  the 
first  filial  generation  in  Fig.  4  will  be  noted;  otherwise  a  new  blood 
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groiij)  having,  to  a  certain  extent,  the  characteristics  of  both  parents 
would  result.  In  the  third  generation  of  the  family  studied  1  child 
in  Group  IV  and  '■]  children  in  Group  II  appeared.  The  blood 
groups  i)resent  in  the  previous  generations  appeared  in  the  final 
generation.  Xo  other  blood  groups  appeared.  If  the  phenomena 
observed  in  the  third  generation  of  this  family  were  considered  as 
illustrati\  e  of  the  first  law  of  Mendel,  it  might  be  assumed  that  2 
of  the  children  ^^•ere  homozygous  and  2  were  heterozygous,  as 
occurs  in  the  Mendelian  segregation  of  characters.  It  was  impos- 
sible to  demonstrate  a  basis  for  the  assumption  in  this  family,  as  it 
would  have  been  necessary  to  group  the  progeny  of  all  4  children 
in  the  family.  The  result  would  have  been  infiuenced  by  groups 
introduced  by  marriage,  and  the  data  obtained  might  or  might  not 
have  been  of  any  conclusive  value. 

The  evidence  that  there  are  heterozygous  individuals  for  blood 
group  produced  by  the  crossing  of  Group  II  and  Group  W  is  shown 
in  Fig.  ").  The  parental  generation  on  both  sides  of  the  family 
consisted  of  the  union  of  Group  II  with  (Troup  IV.    Both  families 


Fig 
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'). — Transmission  of  blood  Grfnips  IV  and  II  to  the  third  generation  because  of 
the  heterozygous  nature  of  one  of  the  ijarents  in  the  second  generation. 


had  a  child  in  (iroup  II.  The  mating  of  these  children  resulted  in 
o  children  in  Group  II  and  1  child  in  Group  W.  If  the  l)lood 
group  is  hereditary,  the  factor  for  the  Group  IV  must  have  been 
})resent  in  the  germ  plasm  of  either  the  male  or  the  female  parent, 
for  there  is  no  other  mechanism  in  heredity  by  which  it  could  have 
a])])eared  in  the  final  generation.  A  like  situation  is  shown  in  Fig.  (J. 
The  blood  of  a  heterozygote  is  not  ditt'erent  from  the  blood  of  a 
homozygote.    The  dilTerence  is  in  the  germ  plasm  alone. 

The  heterozygous  property  is  illustrated  in  Fig.  0.  In  the 
parental  generation  on  the  left,  the  cross  consisted  of  presumably 
homozygous  Group  II  parents,  and  on  the  right  a  Group  IV  was 
crossed  with  a  Group  I.  The  result  was  a  (iroup  II  on  the  left  and 
a  Group  IV  on  the  right.  The  final  generation  showed  2  children 
in  Group  II,  1  in  Group  I,  and  1  in  Group  IV.  This  happened 
because  of  the  heterozygous  nature  of  the  parental  Group  IV  on  the 
right.  Figs.  7  and  8  are  also  a  very  clear  demt)nstj'ation  that  blood 
group  is  a  distinct  hereditary  character,  as  all  the  characters  con- 
cerned in  the  i)rimary  generation  reappeared  in  the  final  genera- 
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tion.     The  same  ])lienoiiien()ii  is  obserxed  in  V'l^.  \),  wliere  (Jroups 
III  and  l\  appear  as  the  ex})ression  of  the  heterozygous  i)rineii)ie. 
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Fig.  (j. — The  segregation  in  the  third  generation  of  all  the  characters  introduced 
hy  the  ancestors.     The  female  in  the  second  generation  was  a  heterozj'gote. 

The  homozygous  nature  of  l)Iood  group  is  ilhistrated  in  Fig.  10. 
In  this  family  the  parental  crossings  on  both  sides  resulted  in  children 
in  Grou]j  II,  which  on  being  crossed  produced  4  children  in  Group 
11.    Tlie  same  situation  is  shown  in  Fig.  5  where  (iroup  IV  is  the 
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Fig.  7. — Transmission  of  blood  Groups  II  and  IV  through  three  generations. 
There  is  no  method  of  demonstrating  the  homozygous  or  heterozygous  status  of  the 
male  in  the  .second 'generation. 

homozygous  character.  Ottenberg/''  in  1908,  demonstrated  the 
homozygous  nature  of  (iroup  III.  He  reported  a  father,  mother, 
and  4  children  all  in  (rroup  III.  The  effect  of  crossing  Groups 
III  and  TV  is  shown  in  Fig.  1 1.    The  homozygous  nature  of  (irouj)  I 
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Fig.  8. — Transmission  of  Groups  IV  and  II  through  three  generations. 

has  not  yet  been  demonstrated,  but  it  seems  reasonable  to  suppose, 
from  its  behavior  when  crossed  with  other  blood  groups,  that  it 
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could  appear  in  the  homozy,ij;()iis  state  as  well  as  in  the  heterozygous 
state  (Figs.  (),  12  and  13)." 
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Fir,.  9. — Transmission  of  blood  Groups  IV  and   III  through  three  generations  by 
means  of  a  heterozygous  female  in  the  second  generation. 
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Fig.    10. — Segregation  of  pure  Ciroup  II  in  the  second  generation  as  indicated  by  all 
the  children  of  the  third  generation  being  in  Group  II. 

The  expressions,  dominant  and  recessive,  are  frequently  heard 
in  discussing  the  inheritance  of  any  character.     ^Mendel  described 
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Fig.   11. — Result  of  crossing  pure  Groups  IV  and  III  through  two  generations 
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Fig.  12. — The  value  of  the  three-generation  stud.\'  for  determining  the  origin  of 
blood  group.  The  Group  III  is  explainable  only  b.\-  information  obtained  through 
families  as  in  Fig.  6. 

this  usage  thus:     "Those  characters  which  are  transmitted  entire 
or  almost  unchanged  in  the  Inhridization  and,  therefore,  in  them- 
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selves  constitute  the  characters  of  the  hybrid,  are  termed  the  domi- 
nant, and  those  which  become  hitent  in  the  ])rocess,  recessive.  'Jlie 
expression  recessive  has  been  chosen  because  the  characters  thereby 
designated  withdraw  or  entirely  (lisa])i)ear  in  the  hybrid,  but  never- 
theless reappear  unchanged  in  their  progeny."  The  hybrid  state 
is  absent  in  all  families  I  have  studied,  as  well  as  in  all  the  families 
grouped  by  von  Dungern  and  Hirschfeld,^"*  and  })y  Ottenberg.*-'  The 
absence  of  the  hybrid  stage  in  man  is  shown  in  the  study  of  all 
families  re])orted  as  illustrative  of  the  transmission  of  hereditary 
characters  of  all  kinds,  unless  the  sex  linkage  phenomenon  as  seen 
in  hemophilia  and  in  color  blindness,  may  be  interpreted  as  expres- 
sive of  the  hybrid  stage.  It  is,  then,  improper  to  use  the  term  rlomi- 
nant  and  recessive  in  connection  with  heredity  in  man  until  further 
studies  are  made.  As  the  heterozygotes  in  plants  are  identical 
physically  and  genetically  with  the  plant  hybrid,  and  as  the  hetero- 
zygote  in  man  behaves  in  the  same  manner  as  the  heterozygote  in 
plants,  it  may  be  possible  to  work  in  a  reverse  manner  in  order  to 
determine  which  blood  groups  in  various  combinations  can  a])pear 
only  as  the  dormant  and  evident  combinations.  If  there  is  no 
reversal  in  the  relationship  of  the  dormant  and  evident  characters, 
dominance  of  one  character  to  another  may  be  spoken  of  in  its  true 
sense.  If  there  is  reversal,  the  use  of  the  expressions,  dominant  and 
recessive  will  remain  meaningless.  The  settlement  of  this  point  is, 
however,  not  of  vital  importance  in  the  study  of  heredity  in  man; 
it  is  more  a  matter  of  accuracy  and  correct  usage.  It  could  be  of 
importance,  however,  in  the  use  of  the  blood  group  in  the  adjudica- 
tion of  medico-legal  disputes.  Until  it  is  proved  which  character 
ma>'  appear  as  dormant  in  certain  unions,  the  use  of  blood  group  in 
medico-legal  afi'airs  will  be  fraught  with  great  danger,  unless  the 
blood  grouping  is  carried  in  a  definite  scheme  into  the  preceding 
generations,  and  even  then  the  result  may  be  inconclusive  (Fig.  18). 
The  possibilities  of  the  medico-legal  value  of  the  blood  group  were 
mentioned  by  von  Dungern  and  Hirschfeld  in  1910,''*  and  by  Giraud 
in  1919.-1 

Ottenberg'*^  has  presented  data  in  an  endeavor  to  demonstrate  the 
possible  blood  groups  that  may  result  from  crossing  two  persons  in 
the  same  or  different  groups.  His  conclusions  were  made  in  con- 
formity with  formulas  which  he  had  outlined  as  representative  of 
the  various  blood  groups. 

The  acceptance  by  Ottenberg  of  the  hypothesis  that  in  the  inheri- 
tance of  the  blood  group  agglutinogens  A  and  B  of  the  red  cells 
behaved  as  dominant  characters  while  the  agglutinins,  a  and  b  of 
the  serum  behaved  as  recessive  characters  is  stimulated  by  the 
belief  that  (iroup  I\  ((Jroup  I  of  Jansky)  can  exist  only  in  a  pure 
state  (recessive).  Ottenberg  also  believes  in  the  existence  in  man 
of  a  hybrid  for  blood  group,  in  a  variable  relationship  in  the  groups 
of  the  supposed  dominant  and  recessive  characters,  and  in  the  union 
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of  A  and  B  to  produce  Group  IV  (A.  B.)  These  beliefs  are  entirely 
groundless  in  the  light  of  Mendel's  experiments.  The  dominant  and 
recessive  characters  are  determined  by  means  of  the  hybrid.  A 
hybrid  stage  for  the  blood  group  is  absent  in  man.  Even  if  Group 
IV  (Group  T  of  Jansky)  were  a  recessive  character  to  one  blood 
group,  e\'idence  would  have  to  be  presented  to  establish  its  relation- 
ship to  the  remaining  two  groups.  My  study  clearly  shows  that 
unions  of  Group  IV  (Group  I  of  Jansky)  may  result  in  offspring  in 
the  other  three  groups,  depending  solely  on  the  groups  present  in 
previous  generations.  By  crossing  a  Group  II  with  a  Group  III  it 
is  shown  that  Group  IV  {A,  B)  is  not  the  result  of  the  union  of  A 
and  B.  If  a  hybrid  stage  in  man  existed  this  result  would  be  possible, 
and  all  the  children  would  be  in  Group  IV  (^1.  B.).  The  serum  of 
this  hybrid  would  agglutinate  the  cells  of  Groups  II  and  III,  and 
the  cells  would  be  agglutinated  })y  the  serum  of  Groups  II  and  III. 
Such  a  combination  does  not  exist.  Furthermore,  if  Group  IV 
were  to  be  considered  as  a  hybrid  resulting  from  unions  of  Groups  II 
and  III,  crosses  of  Group  IV  would  always  result  in  children  in 
Groups  II,  Group  IV  and  Group  III.  In  sufficiently  large  families 
the  groups  would  be  distributed  numerically  so  as  to  maintain  the 
relationship  of  one  Grouj)  II,  two  Group  IV,  and  one  Group  III. 
Crosses  of  Group  IV  may  result  in  only  Group  IV  children.  There 
is  no  way  by  which  a  union  of  A  and  B  can  explain  the  origin  of 
Group  IV.  The  conclusions  of  Moss  in  reference  to  the  existence 
of  three  specific  iso-agglutinin  combinations,  A,  B,  C,  in  the  serum, 
and  three  distinct  receptor  substances  a,  b,  c,  in  the  red  blood  cells, 
as  arranged  by  that  author  into  four  groups  comply  exactly  with 
data  obtained  in  my  study  of  the  germinal  transmission  of  the  blood 
group  to  subsequent  generations.  The  constitution  of  each  blood 
group  is  specific  whether  present  in  the  blood  or  represented  by  a 
determiner  in  the  germ  plasm.  Any  variability  in  the  hypothetic 
structural  formula  for  a  blood  group  is  untenable.  There  are  four 
blood  groups  known  today  and,  as  the  theory  of  heredity  is  based 
on  the  belief  of  a  specific  determiner  for  each  hereditary  character, 
transmissible  through  the  germ  plasm,  I  believe  in  the  existence  of 
four  separate  and  distinct  biological  determiners  for  the  blood  groups. 
The  whole  story  of  the  origin  of  the  blood  group  is  not  told  in  the 
l)lood  of  the  jjarents  of  a  family,  and  the  fact  must  ever  l)e  kei)t  in 
mind  that  ovaries  and  testes  are  the  vehicles  through  which  ])ast 
and  present  biological  characters  of  man  are  linked  together.  If 
the  function  of  germinal  tissues  to  segregate  and  transmit  charac- 
ters to  subsequent  generations  is  ignored,  worthless  hypotheses  and 
formulas  will  be  established  in  order  to  explain  an  evident  character 
occin-ring  in  man.  A  curious  situation  would  exist  in  the  family 
represented  in  Fig.  5,  if  the  criteria  of  Ottenberg  were  accei)ted. 
The  twins  were  in  different  groups,  and  one  was  in  a  groiqi  different 
from  that  of  either  parent.    The  danger  of  drawing  conclusions  from 


BUCHANAX:    HEREDITY   AND    COXDITIOXS    IX    .MAX 


()89 


(^ 


43 


^ 


-& 


n 


-B 


3 

^"3 


c  t:  ^  £, 


^  c?  ^  .    . 


i-H  -r-   c   ::  —   o 


r  c  c  =  -S  ^ 


-       5^  =  .§  5 
-1  c  S  3  o  -(^ 

'  i3  T3  '^  ^   2 

3  i  o  2  2  - 

J  K  -O  2  c  ^  • 


2  §£  J;  ^  ^  ^ 
C  -fj   C    2    o  _ 

3  »3  .^  •—    r-  ~ 

a  2 


.S  i  O  ^  -^  ^ 


.—     t"     S!     2     ^  ,   • 

-— •  ~  5  _>.  7  ~  ,  • 

.'i  'S  ^  I  J  £  'H 

^1^  iill 

O   ^  *?  t-^  -^  -—    ^ 

'■S  S  §  "  ><"-£  2 
2  to  a  c  o  J':^ 

2  2      .2  .3  -S  _-. 

o  E!i^  ^  rt  g  2  - 
'^^  -  c  ~  5  o 
"H  •  3  ==  2  —  i: 
■g  M  '-5  fct  3  c ":; 

0  a  i^  -3  S  *"  "3 

g    3    2  .t!    ^  ^  2 

^Sj:  2  §  J^ 

"^  S  'x  "^  '-"■■"  ^ 

1  ^  3  — '  '-    S 

i3  o  ^  >  IS  t!  '^ 

"—    o  ^  -^  •-    - 


5  "*^    3^    5 

S  £^  2 
.so. 3-^ 


fe  S)3  2~ 


690 


BUCHANAN:    HEREDITY   AND    CONDITIONS    IN   MAN 


two-generation  studies  is  shown  in  Figs.  i;>,  14,  15,  10,  and  17. 
Such  families  are  without  conchisive  vahie  in  the  study  of  the  inheri- 
tance of  the  blood  group,  (Figs.  19  and  20)  and  dangerous  when 
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Fig.    14. 


-Transmission  of  Ijlood  Groups  II  and  IV  through  three  generations  and  the 
occurrence  of  twins  of  the  same  blood  group. 


utilized  as  criteria  to  establish  the  usage  of  the  l)lood  group  in 
niedico-legal  affairs.  There  are  more  than  200  small  families  or 
jjarts  of  families  on  record  at  the  ^Nlayo  ( "linic. 


3 

4 

1 
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Fig.    15.— Crossing  of  blood  Groups  II  and  III.    The  result  demonstrates  the  inability 
to  determine  parentage  from  a  two  generation  study  of  the  blood  group. 

Alexander,^  in  1921,  made  an  investigation  in  order  to  determine 
if  Mendel's  second  law  was  fulfilled  in  the  transmission  of  blood 
group.  He  came  to  the  conclusion,  in  malignancy  in  j)articular, 
"While  persons  belonging  to  all  four  groups  are  liable  to  malignant 
disease,  those  in  (Trou])s  I  and  III  appear  to  be  peculiarly  susceptible. 
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Fig.  If..  Fig.  17. 

Fig.  If).  —  The  frequency  of  addidonal  groups  liesides  those  represented  in  parents 
is  due  to  scarcity  of  pure  Grouj)  III  and  the  frequency  of  heterozygous  Group  II. 

Fig.  17.  —  Demonstrates  the  necessity  for  at  lea.st  four  children  for  the  study  of 
the  segregation  of  characters. 

and  the  clinical  type  of  disease  is,  generally  speaking,  more  malig- 
nant." lie  belie\'ed  this  situation  arose  by  linkage  of  the  factors 
for  ("iiicer  and  for  blood  grouj).  The  investigations  of  Pligley  and 
myself"  on  material  collected  In-  Sanford  in  the  Mayo  Clinic  .showed 
this  conclusion  to  be  incorrect.     In, a  study  of  2440  j)ersons  with 
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various  diseases  we  t'ound  that  there  were  no  e\  i(U'iiees  of  Huka^e. 
There  was  no  e\i(h'nee  that  a  jjei-son  in  a  i)artieuhir  hhxxl  <i;rou|) 
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Fig.  is.  Fk;.  1'.). 

Fig.  is.— Transmission  of  hlood  Groups  II  and  IV  throimh  three  generations 
demon.strating  the  heterozygous  nature  of  one  of  the  parents  on  the  left  in  the  parental 
generation. 

Fig.  19.  — If  this  family  had  been  grouped  through  two  generations  only,  it  could 
be  believed  that  the  resulting  groups  were  simply  the  product  of  a  rearrangement  of 
specific  substances  .-1  and  B,  and  a  and  5.  A  review  of  an  earlier  generation  gives  the 
clue  to  the  groups  to  l)c  expected  in  subseciuent  generations.  The  Ijlood  of  parents 
in  the  second  generation  was  in  Groups  IV  and  I,  but  all  four  groups  were  present  in 
the  germ  plasm.  The  dormant  characters  reappeared  and,  it  must  be  admitted  that 
the  evident  characters  would  have  appeared  had  the  family  been  sufficiently  large  to 
permit  of  segregation  of  all  the  determiners  for  blood  group  in  the  germ  plasm.  If 
not,  blood  group  is  not  hereditary.  An  attempt  to  state  that  unions  of  Groups  I  and 
II,  and  Groups  I  and  III  can  only  give  rise  to  similar  groups  is  to  ignore  the  possible 
heterozygous  state  of  a  parent.  Unions  with  Group  IV  or  of  Groups  II  and  III  give 
rise  to  all  groups  because  persons  who  are  pure  for  the  common  groups.  Groups  II 
and  IV,  are  very  difficult  to  find;  it  is  still  more  difficult  to  find  persons  who  are  imre 
for  the  rare  groups.  Groups  I  and  III. 

was  more  susceptible  to  a  certain  disease  and  the  reactions  to  dis- 
ease were  practically  the  same  in  all  blood  jiroiips. 
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Fig.  20.  —  In  this  family  three  groujjs  were  cro.ssed  in  the  first  generation.  The 
members  of  the  second  generation  showed  only  one  group  in  their  blood  unless  the 
blood  group  of  the  third  generation  is  studied,  there  is  no  way  of  determining  the 
heterozygous  or  homozygous  natin-e  of  the  parents  in  the  .second  generation.  If  the 
numerical  superiority  of  one  character  to  another  is  a  fixed  thing  in  man,  either  Group 
II  or  Group  IV  should  constantly  recur  in  greater  numbers  when  they  are  crossed, 
tether  families  studied  indicate  that  Group  II  appears  with  greater  frequency  when 
crossed  with  Group  IV.  The  female  of  the  .second  generation  may  have  Groups  II 
and  IV  in  her  germ  plasm  but  at  present  this  cannot  be  proved. 


The  percentage   relationshi])s  of  the  blood   groups  in   the  two 
sexes  did  not  vary  in  2170  groupings  of  1245  males  and  931  females. 
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The  ])ercentage  distril)ution  in  the  males  was  Group  I,  o.GO  per  cent; 
(Troup  II,  40.97  per  cent;  Group  III,  9.;-)9  per  cent;  and  Group  IV, 
45.77  per  cent.  In  the  females  the  distribution  was  Group  I,  .'5.97 
])er  cent;  Group  II,  41. 4()  per  cent;  Group  III,  S.()9  per  cent;  and 
Group  W,  45.85  per  cent.  The  families  represented  in  Figs.  1  to  21 
demonstrate  the  transmission  of  the  blood  group  between  males 
and  females  without  regard  to  sex.  There  are  no  evidences  of  sex 
linkage  in  the  transmission  of  the  blood  group. 

The  second  law  of  Mendel,  namely,  the  independent  assortment  of 
characters,  so  far  as  data  at  i)resent  are  concerned,  is  fulfilled  by  the 
blood  grou]). 

Comment.  The  blood  group  is  an  exjoression  of  a  hereditary 
character  of  man.  There  are  four  characters  known  at  present 
which  are  arbitrarily  designated  (h-ou]!  I,  Group  II,  (iroup  III, 
and  Group  IV.  The  blood  is  transmitted  by  the  germ  plasm  accord- 
ing to  the  first  and  second  laws  of  Mendel.  The  hybrid  stage  is 
absent. 


Fi(i.  21. — Segregation  of  pure  l^lood  Group  IV  from  the  parental  generation  as 
shown  l>y  all  the  children  being  in  the  same  group.  The  twins  are  in  different  groups 
which  demonstrates  the  heterozygous  nature  of  one  of  the  parents,  and  the  peculiar 
segregative  jjower  of  the  germ  jjhism. 


Whether  the  Jansky  or  Mohs  classification  is  used  in  this  study 
of  the  inheritance  of  the  blood  group  is  not  of  importance.  The 
groups  may  be  classified  by  either  method  and  are  transmitted 
between  generations  in  accordance  with  the  same  rules.  There  is 
no  method  available  at  this  time  by  which  a  strict  or  presumptive 
delimitation  of  the  l)lood  group  possible  in  children  resulting  from 
the  union  of  two  i)ersons  can  be  made.  Careful  investigation  con- 
ducted into  tlie  ancestry  of  e\ery  generation  nnist  be  carried  out 
in  order  to  ascertain  the  l)lootl  group  possibilities  in  any  famil,v,  and 
even  then  the  medico-legal  application  of  })lo()d  groups  will  l>e  sur- 
rounded with  many  difficulties. 

The  blood  grouj)  otters  a  concrete  means  for  the  study  of  heredity 
in  man. 

Inheritance  ok  Mi(;raine:  Study  II.  The  demonstration  of 
the  transmission  of  migraine  through  generations  by  means  of  the 
germ  ])lasm  transfers  the  condition  from  the  category  of  disease 
to  that  of  biological  character  of  man.  The  term  "migraine" 
designates  an  unknown  ])hysi<)logical  ])rocess  which  is  recognized  by 
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periodic  attacks  of  pain,  usually  in  the  head,  either  unilateral  or 
bilateral,  but  occurring;  also  in  the  abdomen,  and  in  cither  location 
frequenth-  associated  with  nausea,  vomiting,  mental  depression, 
visual  i)hen()mena,  and  many  vafjuc  scmiatic  disturl)anccs.  One  or 
all  of  tlie  symptoms  may  occur  in  an  attack,  which  lasts  from  a  few 
to  several  hours  or  days.  The  first  expression  of  the  character 
appears  early  in  life,  and  as  a  rule,  the  manifestations  <lisapi)car 
during  the  fourth  decade. 


ffidSW 


Fiu.  22. — The  segregation  of  the  migraine  character  in  fainiUes  in  which  a  person 
with  migraine  and  a  person  without  migraine  have  been  crossed. 

Studies  instituted  to  prove  migraine  expressive  of  a  hereditary 
character  must  of  necessity  include  the  investigation  of  parents  and 
at  least  four  children  in  families  in  which  there  were  unions  of  a 
person  with  migraine  to  a  person  without  migraine,  of  known  hetero- 
zygous persons,  or  of  two  persons  with  migraine.  "Without 
migraine"  is  the  contrasted  character.  Under  like  conditions,  the 
segregation  of  the  character  will  occur  among  the  children  in  a 
fairlv  definite  manner. 
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Fig.  23. — The  vahie  of  searchmg  for  all  the  evidence  available  in  a  family  in  which 
one  member  has  migraine.  It  can  be  presumed  that  a  parent  in  the  first  generation 
had  migraine  because  of  the  distribution  in  the  second  generation.  The  segregation 
is  carried  into  the  third  generation. 


Till'  Distribution  of  Mixjrainc  in  Families.'^'  "^  A  study  was  made  of 
127  families,  one  or  more  representatives  of  which  were  examined 
in  the  IMayo  Clinic  in  1919.  Migraine  followed  the  two  laws  of 
Mendel  (Figs.  22,  23  and  24).  Of  the  total  number  of  children  in 
the  127  families,  198  had  migraine  and  610  had  the  character,  with- 
out migraine.  At  the  time  the  study  was  reported  a  combined 
Mendelian  ratio  was  calculated  for  all  the  families  studied.  This 
ratio  was  incorrect,  as  amalgamation  of  the  crosses  was  contrary  to 
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the  scheme  of  Mendeh  The  ratios  were  correct  for  the  Indivickial 
groups.  The  same  (Hfhculties  exist  in  working  out  a  MendeHan 
ratio  for  migraine  as  exist  for  the  blood  group. 

-a 
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Fig.  24. — Transmission  of  inifirainc  with  abdominal  crises. 

Like  all  hereditary  characters  migraine  exists  in  either  the  homo- 
zygous or  the  heterozygous  state.  The  heterozygous  state  (Fig.  25) 
has  led  many  writers  to  say  that  migraine  is  hereditary  in  90  per 
cent  of  instances  and  in  various  other  percentages,  because  it  occin-s 
in  a  number  of  families  in  which  it  is  not  demonstrable  in  the  parents. 
During  the  last  two  ^'ears  manv  cases  in  the  Ma\o  Clinic  have  been 


BtC 


I — 1 


Fig.   25. — The  heterozygous  status  of  the  male  of  the  second  generation  as  shown 
in  the  appearance  of  the  character  in  the  final  generation. 

observed,  in  which  migraine  was  not  ])resent  in  the  j)arents,  but 
])resent  in  the  brothers  or  sisters,  if  the  family  was  sufficiently 
large  or  j)resent  in  one  or  the  other  of  the  grandparents.  Data 
derived  from  ])atients  ha\ing  no  knowledge  of  their  ])areuts  and 
grandj)a  rents  are  not  usable  as  (^xidcncc  for  or  against  the  Mendeliau 
transmission  of  migraine.  Such  information  is  \alueless  on  either 
side  of  the  (|uestion.     It  is  to  be  rememl)ered  that  by  means  of  the 
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heterozygous  status  of  certaiu  ])ersoiis  a  character  may  he  traus- 
mitted  throuuli  many  (generations  of  small  families  without  any 
signs  of  its  jjresence.  'J'he  character  may  ai)pear  in  the  first  large 
famih-. 
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Fig.  20  Fig.   27 

Fig.   26. — Cross  of  persons  with  the  pure  migraine  character. 

Fig.  27. — The  union  of  honioz.\'gotcs  results  in  all  offspiing  having  the  same  char- 
acter. 

The  homozygous  state  of  migraine  has  been  studied  in  three 
families  in  which  both  parents  had  migraine.  If  migraine  exists 
in  a  homozygous  states,  all  children  resulting  from  such  unions 
should  have  migraine.  This  occurred  in  the  three  families  studied 
(Figs.  2(),  27  and  2S).    Although  this  is  an  interesting  observation, 
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Fig.  28. — If  migraine  is  heterozygous  for  families  without  migraine,  individuals 
without  the  character  should  be  segregated  in  families  of  four  or  more  children.  The 
absence  of  such  segregation  is  illustrated  in  this  family. 

the  data  are  too  meager  to  be  of  value  in  determining  if  the  relation- 
ships of  the  dormant  and  evident  phases  of  migraine  are  reversible. 
It  may  be  that  a  person  with  migraine  may  become  the  parent  of 
children  without  migraine,  just  as  it  has  been  shown  that  the  rela- 
tionshijis  of  the  blood  group  in  the  heterozygote  are  reversible. 
This  subject  requires  careful  study. 
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Fig.   29. — The  segregative  power  of  the  germ  plasm.     One  twin  had  migraine  the 
other  was  without  migraine. 

One  family  has  been  studied  (Fig.  29)  in  which  there  were  twins; 
one  had  migraine  and  the  other  did  not  ha\e  migraine.  This  is 
interesting  when  comparefl  with  the  appearance  of  different  blood 
groups  in  twins  (Fig.  5). 
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In  the  (lescrii^tioii  of  the  causal  Factors  for  a  iiuniher  of  diseases, 
various  writers  have  ^iNcn  mi^raiue  as  one  of  the  etiolo<i;ical  factors. 
So  far  as  is  known,  the  determiner  in  the  (jjerni  ])hism  for  migraine 
has  nothing  to  do  witli  tlie  ])ro(Uiction  or  evohition  of  any  character 
other  than  itseU".  The  migraine  determiner  is  as  specific  for  itseh' 
as  the  determiner  for  a  particuhvr  bhxxl  group  is  for  itself.  Any 
disease  may  occur  in  the  person  with  migraine.  It  is  an  association 
and  not  an  etiological  relationship. 

Co)innent.  Migraine  is  the  expression  of  a  hereditary  character, 
hut  the  i)hysiological  processes  which  occur  at  the  time  of  the  mani- 
festation of  its  phenomena  are  unknown.  It  is  not  possible  to  change 
the  blood  group  by  either  surgery  or  drugs,  so  it  does  not  seem  rea- 
sonable to  expect  that  migraine  which  is  a  similarly  derived  char- 
acter could  be  influenced  by  any  of  the  ])rocedures  recommended. 
Patients  with  migraine  who  have  been  exannned  in  the  Mayo 
Clinic  demonstrate  the  futility  of  all  sorts  of  treatment.  P>vidence 
has  not  been  accumulated  to  substantiate  the  belief  that  a  "ten- 
dency to  migraine"  is  inherited;  "  migraine"  and  "without  migraine" 
are  the  inheritable  characters.  A  person  either  has  or  does  not  have 
migraine,  just  as  a  ])erson  always  belongs  to  a  blood  group. 

Inheritance  of  Essential  Epilepsy:  Study  III.  There  is  no 
gross  pathological  basis  for  the  explanation  of  the  seizures  of  essential 
epilepsy.  It  is  characterized  in  man  l)y  periodic  seizures  in  which 
there  is  loss  of  consciousness,  ])receded  by  more  or  less  marked  pro- 
dromal sensations,  and  followed  by  and  associated  with  tonic  or 
clonic  spasms  of  the  general  musculature.  The  seizures  last  from 
a  few  minutes  to  one  hour  or  more,  and  their  frequency  is  variable. 
A  seizure  in  which  there  are  severe  convulsions  and  loss  of  conscious- 
ness is  termed  "grand  mal."  A  milder  form  in  which  vertiginous 
or  momentary  blank  sensations  replace  the  convulsions  is  termed 
"petit  mal."  Hippocrates  believed  that  essential  epilepsy  began 
in  utero,  and  as  a  consequence  of  this  belief  and  the  absence  of  a 
pathological  basis,  many  diseases  such  as  neurasthenia,  hysteria, 
insanity,  and  the  undefined  group  of  diseases  known  as  nervous 
disorders  or  neuropathies  have  been  incriminated  as  causal  agents. 
St.  Hildegard  seems  to  have  been  one  of  the  earliest  writers  to  sus- 
])ect  that  migraine  and  essential  epilepsy  were  expressive  of  the 
same  entity. 

The  Rehdion>thii>  of  Migraine  to  Essential  Eyilepsy.  In  order  to 
obtain  data  on  the  relation  of  the  various  neuropathic  influences 
to  essential  ei)ilei)sy,  two  series  of  cases  observed  in  the  Mayo 
Clinic  were  analyzed.  The  results  warranted  the  dismissal  of  all 
of  the  so-called  nervous  disorders  as  related  factors,  since  they 
occurred  not  more  often  in  the  ancestral  history  of  persons  with 
essential  epilepsy  than  in  the  ancestral  history  of  persons  with  dis- 
eases of  known  etiology.  Migraine  is  the  only  character  which 
appeared  with  enough  fre(juency  to  attract  attention.    In  the  first 
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series  of  128  cases/  i)iij;raine  occurred  in  the  ancestral  or  personal 
history  or  in  that  of  the  l)rothers  and  sisters  in  53.9  ])er  cent  of  the 
cases.  The  128  cases  coni})risinfj  the  second  series  had  been  carefully 
studied  in  the  Section  on  Neurology  of  the  ("linic  and  of  these  cases 
06.4  per  cent  gave  a  history  of  migraine  in  ancestors,  brothers  or 
sisters  or  in  the  personal  history.  In  the  former  series  migraine 
was  present  before  the  onset  of  essential  epilepsy  and  alternated 
with  or  continued  with  epilepsy  in  14  per  cent  of  the  cases  studied. 
In  the  latter  series,  this  occurred  in  10.5  i)er  cent  of  the  cases.  The 
genetic  relationshij)  of  migraine  to  essential  epilepsy  seemed  to  be 
quite  striking. 

The  Familial  Distribution  of  the  Migraiite-epilepsi/  Character.  If 
essential  epilepsy  is  expressi^•e  of  the  same  imderlying  biological 
factor  on  which  migraine  depends,  its  appearance  in  families  would 
not  disturb  the  relationship  of  persons  with  migraine  to  persons 
without  migraine;  it  would  simply  replace  or  alternate  with  the 
migraine  character  in  certain  persons.  The  same  laws  and  require- 
ments that  go\ern  the  transmission  of  the  blood  group  or  migraine 
alone  would  be  followed  and  fulfilled. 
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Fig.  30. — The  failure  of  essential  epilepsy  to  disturb  the  numerical  relationship 
of  normal  persons  to  those  with  the  inherited  character.  Essential  epilepsy  is  super- 
imposed on  an  individual  with  the  migraine  character. 

Essential  epilepsy  on  empirical  grounds  was  considered  as  simply 
another  phase  of  the  phenomena  of  the  migraine  character  in  a 
study  of  47  families  whose  histories  were  complete  for  ancestral 
data.  The  contrasted  character  was  "without  migraine-epilepsy," 
or  what  is  commonly  called  the  normal.  The  same  segregation 
of  characters  was  seen  as  when  considering  migraine  alone  (Figs. 
30,  31  and  32).  At  a  subsequent  date,  35  similar  families  were 
studied,  and  the  data  obtained  in  the  first  families  were  altered 
in  no  way.  In  a  certain  number  of  the  patients  studied,  varying  in 
all  series  from  10  to  14  per  cent,  migraine  and  epilepsy  alternated 
irregularly. 

If  essential  epilepsy  is  expressive  of  the  same  phenomena  as 
migraine,  the  marriage  of  an  epileptic  person  to  a  migrainous  person 
would  result  in  all  of  their  children  having  migraine  or  all  or  part 
having  essential  epilepsy.  One  family  has  been  found  to  fulfil  this 
condition;  all  the  children  had  migraine,  and  in  1  the  migraine 
alternated  irregularly  with  e])ileptic  attacks  (Fig.  33). 

If  essential  epilepsy  depends  on  the  factor  of  migrahie  for  its 
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evolution,  the  marriage  of  hoiuozygotes  or  heterozygotcs  for  migraine 
should  result  in  the  production  of  a  certain  number  of  children 
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Fig.  31 . — The  number  of  persons  in  the  second  generation  with  migraine  is  greater 
than  is  to  be  expected  from  a  cross  of  a  pure  migraine  with  a  pure  normal.  This  has 
been  observed  in  several  families  and  is  considered  due  to  the  heterozygous,  although 
unproved,  status  of  the  apparently  normal  parent.  The  character  appears  as  essential 
epilepsy  in  the  final  generation. 

subject  to  seizures  of  essential  epilepsy.    The  marriage  of  two  per- 
sons with  migraine  is  quite  rare  and  as  a  consequence  the  opportunity 
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Fig.   32. — The  mother  had  epilepsy  in  early  life,  re]3laced  by  migraine.     The  same 
segregation  of  the  characters  occurred  as  if  the  mother  had  always  jjresented  migraine. 

to  observe  the  frequency  with  which  a  child  with  essential  epilepsy 
should  result  from  such  unions  would  be  very  infrequent.     I  have 
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fic,  .33. — The  crossing  of  a  migrainous  person  with  an  essential  epileptic  person. 
The  character,  epilepsy,  behaves  as  does  the  character,  migraine. 

found  the  record  of  only  1  family  (Fig.  34)  which  furnished  any 
information  on  the  subject  in  the  files  of  the  Mayo  Clinic.    Many 
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Fig.  34.  — The  results  of  crossing  two  persons  with  migraine. 

families  (Figs.  35  and  36)  have  been  found  which  demonstrate  the 
heterozygous  ])roperty  of  the  normal  to  transmit  migraine,  essential 
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epilepsy,  or  both  to  tlieir  cliildren,  because  of  the  strain  which  had 
been  introduced  into  their  germ  pkism  by  the  grandparents. 
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Fig.  36 
haracter   tjecause  of  the 


Fig.   35 

Fig.  35. — The  transmission   of   the    migraine-epilepsy 
heterozygous  status  of  the  male  parent. 

Fig.  36. — The  heterozygous  status  of  the  germ  plasm  and  its  segregative  power. 
The  final  generation  studied  would  have  no  value  if  considered  l)y  itself  without 
information  obtained  from   other  families. 

Comnieni.  f]ssential  epilepsy  and  migraine  are  transmitted  from 
generation  to  generation  as  the  expression  of  the  same  underlying 
factor  in  the  germ  plasm.  The  mechanism  for  the  production  of  the 
seizures  is  unknown.  The  t)rganic  factors  capal)le  of  producing 
])henoraena  similar  to  those  of  essential  e})ilepsy  are  so  numerous 
that  the  classification  of  an  individual  in  the  class  with  essential 
epilepsy  demands  extreme  caution. 

A  diminution  in  the  number  of  essential  epileptics  by  segregation 
in  colonies  is  not  to  be  hoped  for,  as  the  person  with  migraine  is 
more  likely  to  produce  e])ileptic  offspring  than  the  epileptic  person 
himself. 

The  theory  that  essential  epilepsy  and  migraine  are  the  expression 
of  a  biological  character,  and  their  manifestations  are,  therefore, 
physiological  needs  offer  no  insurmountable  obstacles  in  its  accepta- 
tion. If  it  is  possible  for  such  striking  characters  as  waltzing  in  a 
mouse  and  tumbling  in  a  pigeon  to  be  hereditary  there  is  no  reason 
why  characters  equally  striking  might  not  appear  in  man.  The 
management  of  migraine  and  essential  epilepsy  as  expressions  of 
biological  characters  undouljtedly  will  result  in  a  greater  degree  of 
happiness  and  health  than  has  hitherto  been  possible  for  those 
individuals  because  of  the  unlimited  and  ever-varying  \.y\)e  of 
operation  and  drug  therapy  which  has  been  carried  out  without 
benefit. 

Diabetes  Mellitus:  Study  IV.  P>om  the  earliest  history  of 
diabetes  mellitus  references  have  been  made  to  heredity  as  an 
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explanation  for  the  occurrence  of  a  \arying  percentage  of  cases  of 
the  disease.  The  reported  famiHes  were  compiled,  in  1912,  by 
Foster^^  who  at  the  same  time  reported  a  family  observed  by  himself. 
In  i)ractically  .all  of  the  articles  on  the  subject,  mention  is  made  of 
the  number  of  persons  in  the  family  who  were  afflicted,  but  no 
mention  is  made  of  those  who  were  in  good  health.  The  3  families 
rei)orted  })y  Long-''  are  noteworthy  exceptions.  Yon  Noorden ,''•'' 
Naunyn,'*-  May-^  and  more  recently,  Allen^  ha^■e  called  attention  to 
the  im})ortance  of  heredity  in  dia})etes.  Allen  suggests  that  the 
suV)ject  should  be  studied  by  the  methotls  used  by  biologists  in 
determining  hereditary  characters,  as  no  attempt  has  been  made 
to  study  the  condition  in  the  light  of  the  laws  of  heredity. 

If  diabetes  mellitus  is  to  be  considered  as  representative  of  a  unit 
character,  it  ^^•ould  be  interpreted  as  a  physiological  expression  of  a 
cycle  in  the  life  of  certain  ])ersons,  whereby  they  would  lose  the 
power  to  metabolize  carbohydrates  and  as  a  consequence  a  portion 
or  all  of  the  sugar  ingested,  the  stored  carbohydrates,  and  a  portion 
of  the  body  i>rotein  and  ingested  protein  are  converted  into 
sugar  and  excreted  as  such  in  the  urine.  At  the  same  time  the  chemi- 
cal changes  which  result  in  coma  and  death  would  be  the  final 
expression  of  this  lethal  cycle.  The  contrasted  character  would  be 
what  is  called  "normal,"  or  that  i)ossessed  by  a  person  whose  carbo- 
hydrate metabolism  is  constituted  so  that  the  phenomena  of  diabetes 
mellitus  do  not  apj)ear.  The  families  should  be  studied  through  two 
generations,  and  at  least  three  and  preferably  four  children  should 
be  present  in  the  families  used  for  study. 

.Diabetes  Mellitus  not  a  Mendelian  Character.  Diabetes  mellitus, 
if  hereditary,  must  conform  to  the  known  laws  of  heredity.  To 
determine  if  such  be  the  case,  the  progeny  of  persons  with  diabetes 
mellitus  married  to  persons  without  diabetes  mellitus  have  been 
studied.  The  material  consisted  of  34  families,  17  of  which  were 
studied  through  two  generations  and  17  throught  three  generations. 
The  total  number  of  diabetic  offspring  was  (io;  274  were  without 
any  evidence  of  diabetes  mellitus  at  the  time  the  data  were  collected. 
Sixty-five  children  (IG.OS  per  cent)  tlied  in  early  life. 

The  results  of  unions  (Tigs.  37,  3S  and  39)  of  diabetics  (homozy- 
gotes)  and  non-diabetics  in  the  cases  studied  revealed  no  informa- 
tion to  show  that  the  condition  was  transmitted  through  the  germ 
l)lasm.  The  occiu'rence  in  the  children  did  not  conform  to  the 
Mendelian  laws.  Further  in\'estigation  in  these  saine|^families  may 
reveal  information  of  great  value. 

Occasional  families  haAC  been  ol)served  (Fig.  38)  which  suggested 
the  possibility  that  diabetes  mellitus  might  be  transmitted  to  a 
subsequent  generation  because  of  the  heterozygous  state  of  a  parent, 
A  study  to  thntw  definite  light  on  this  subject  was  made  in  IS 
families,  of  which  11  were  studied  through  two  generations,  ami 
7    through    three    generations.      There    weres    18   children   with 
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diabetes,  and  12()  without.  Thirty-five  of  the  children  (19.0")  per 
cent)  died  in  early  life.  The  impression  that  diabetes  might  \ni 
transmitted  through  the  germ  plasm  on  account  of  the  heterozygous 
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Fig.  37.  —  A  family  in  which  diabetes  melHtus  has  occurred  for  three  generations. 
It  appeared  in  the  mother  of  the  last  generation  at  the  thirty-third  year.  None  of 
the  children  were  affected  at  the  time  the  patient  was  investigated. 
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Fiu.  38.— The  results  of  crossing  the  diabetic  and  non-dia)>ctic  persons.  The 
number  of  diabetic  offspring  is  too  large,  as  the  father's  family  was  free  from  diabetes. 
Three  children  died  in  early  life,  presumably  free  from  diabetes  mellitus. 
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Fig.  39. — The  failure  to  conform  to  known  laws  of  heredity  is  shown  in  this  family 
Diabetes  if  hereditary  would  have  appeared  at  the  age  of  sixty-two  or  thereabouts 
in  at  least  two  children  in  the  second  generation. 

nature  of  a  parent  was  not  supported  by  the  data  obtained  from  the 
18  families  studied.    These  families  are  typified  in  Fig.  41. 
If  diabetes  mellitus  were  hereditary,  homozygous  and  heterozy- 
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gous  indixiduals  would  result  from  the  crossing  of  a  diabetic  person 
with  a  non-diabetic.  The  failure  of  the  homozygous  principle  to 
be  supported  has  been  shown  in  the  cases  of  diabetes  re])orted  by 
CVofton  and  others  in  which  it  has  been  found  that  both  ])arents 
mav  have  diabetes  mellitus  and  none  of  tlie  children  be  afflicted. 
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Fig.  40. — This  group  suggests  that  diabetes  nieUitus  might  l^e  transmitted  through 
the  germ  plasm  because  of  the  heterozygous  nature  of  the  male  parent  of  the  second 
generation. 

The  lack  of  conformity  to  the  laws  of  dominance  and  recessiveness 
in  man  because  of  the  a])sence  of  the  hybrid  stage  may  explain  cer- 
tain discrepancies  in  the  familial  occurrence  of  dial)etes,  but  neither 
the  homozygous  nor  the  heterozygous  principles  in  heredity  have 
been  fulfilled  h\  diabetes  mellitus. 
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Fig.  41. 


-A  family  illustrating  the  families  studied  to  tletermine  if  diabetes  mellitus 
is  transmitted  liy  a  heterozygote. 


Method  for  CoUcrfion  of  Data.  The  methods  used  today  for  the 
collection  of  data  in  families  where  diabetes  mellitus  occurs  are 
not  such  as  will  ever  result  in  obtaining  data  of  conclusive  value. 
To  prove  diabetes  mellitus  hereditary,  a  cyclic  nature  of  the  disea.se 
would  have  to  be  ])ostulate(l,  that  is,  the  condition  would  make  its 
appearance  at  a])proximately  the  same  age  and  have  a  definite 
progress  in  a  certain  number  of  the  members  of  the  family.    There- 
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fore,  (lata  should  he  ohtaiiied  in  eacli  t'aniily  coiiccniiii^':  (  I  )  Tlic 
time  of  onset  in  the  |)arents;  (2)  the  number  of  hrotluM's  and  sisters 
of  the  parents  and  the  af;e  of  eaeh;  (o)  the  a_y;e  of  eaeh  at  onset  of 
diabetes;  (4)  the  luimber  of  children  in  the  last  <;enerati()n;  (5)  the 
age  of  each  child  when  the  condition  appeared;  and  (())  the  ages  of 
those  at  or  beyond  the  age  at  which  it  a])peared  in  the  parents. 
The  collection  of  the  data  would  necessitate  a  follow-up  system  of 
in\'estigation  and  a  study  of  the  children  as  they  arrived  at  the 
proper  age.  In  no  other  way  will  it  be  possible  to  prove  that  condi- 
tions like  diabetes  mellitus  should  be  transferred  from  the  status 
of  a  disease  to  the  list  of  conditions  in  man  which  are  expressive  of  a 
biological  character  transmissible  through  the  germ  ])lasm.  The  data 
presented  in  my  study  did  not  fulfil  these  requirements.  So  far 
as  the  data  collected  are  reliable,  there  is  not  the  slightest  evidence 
to  justify  the  statement  that  diabetes  mellitus  is  at  times  hereditary. 
There  is  also  insufficient  evidence  to  show  that  the  condition  is  not 
hereditary,  but  the  evidence  does  point  more  toward  the  quantita- 
tive action  of  some  causal  factor  rather  than  the  expression  of  the 
segregative  properties  of  the  germ  plasm. 

The  high  mortality  in  early  life  of  children  born  of  diabetic 
parents  is  striking. 

Essential  Asthma:  Study  V.  In  essential  asthma,  as  in  all 
conditions  in  man  the  etiology  of  which  is  obscure,  the  mechanism 
of  heredity  has  been  believed  to  play  an  etiological  role.  Geddings'-" 
reviewed  the  statistics  of  the  earlier  writers,  and  came  to  the  con- 
clusion that  the  tendency  to  essential  asthma  is  hereditary.  All  of 
the  earlier  writers,  with  the  exception  of  Drinkwater,^^  reported  a 
percentage  of  inheritance  of  essential  asthma  varying  from  10  to 
50  per  cent.  Drinkwater  reported  his  families  as  expressive  of  the 
segregative  power  of  the  germ  plasm.  The  more  recent  literature 
has  been  reviewed  by  Adkinson,^  who  at  the  same  time  presented 
data  obtained  from  a  large  number  of  cases.  She  found  a  family 
history  of  essential  asthma  in  48  per  cent  of  the  400  cases  studied, 
and  came  to  the  conclusion  that  asthma  is  hereditary  in  a  varying 
percentage  of  cases.  She  also  concluded  that  asthma  appeared  at 
an  earlier  date  in  the  children  than  in  the  parents.  If  asthma  is  a 
hereditary  character  it  must  have  been  present  in  man  since  his 
appearance  on  earth,  as  there  is  no  way  for  hereditary  characters 
to  be  kept  extant  except  by  breeding  of  those  in  whom  the  character 
is  present.  The  known  period  of  man  on  earth  has  been  computed  to 
be  millions  of  years.  Essential  asthma  was  distinguished  as  a  distinct 
clinical  entity  by  Willis'''  about  1000.  If  a  character  were  present 
in  primeval  man,  or  even  since  1600,  and  appeared  at  a  perceptibly 
earlier  age  in  the  children  of  each  generation,  the  cycle  required  for 
its  appearance  would  cNentually  be  brought  down  to  a  period  earlier 
than  the  performation  of  the  embryo,  or  in  the  germ  plasm,  and 
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aftor  it  had  arrived  at  that  state  would  of  necessity  eitiier  have  to 
disai)i)ear,  or  by  some  miraculous  process  again  revert  to  ap])earance 
in  old  age.  This  claim  is  made  for  other  conditions  in  man,  l>ut  there 
is  no  cN'idence  in  heredity  to  supj)ort  such  a  hypothesis. 

An  investigation  to  demonstrate  the  transmission  of  essential 
asthma  to  subsequent  generations  by  the  germ  plasm  must  be  con- 
ducted in  the  same  manner  as  that  for  migraine.  It  would  be  trans- 
mitted in  exactly  the  same  manner,  and  follow  the  same  rules  of 
heredity.  For  this  reason  a  small  number  of  families  would  be 
sufficient  to  establish  the  hereditary  character  of  the  condition.  The 
contrasted  character  would  })e  "  without  asthma." 

The  families  presented  in  Tables  I  and  11  are  sufficient  to  justify 
a  conclusion  in  regard  to  the  hereditary  nature  of  essential  asthma. 
In  families  used  for  the  study  the  children  had  reached  the  age  at 
which  the  condition  ap]3eared  in  the  parent.  In  the  17  families 
in  Table  I  there  was  evidence  of  asthma  in  parent  and  offs])ring. 
This  does  not  warrant  the  conclusion  that  asthma  is  hereditary. 
The  law  for  the  segregation  of  characters  is  not  followed  to  a  degree 
in  any  way  approximating  the  numerical  ratio  for  hereditary 
chfyacters.  In  Table  II  the  data  presented  does  not  lead  to  the 
conclusion  that  asthma  was  transmitted  in  these  families  as  a  result 
of  a  heterozygous  state  of  one  or  the  other  parent.  If  a  character 
or  condition  under  consideration  does  not  follow  the  course  of  either 
the  homozygous  or  heterozygous  type  for  hereditary  characters, 
it  is  safe  to  conclude  that  the  condition  is  not  hereditary.  The  study 
of  a  larger  group  of  similar  families  would  show  the  same  figures. 

TABLE    I.— TRANSMISSION  IN  SEVENTEEN  FAMILIES  IN  WHICH  FATHER 
OR   MOTHER    HAD   ASTHMA. 

CHILDREN. 

Asthma  in.  With  asthma.  Without  asthma. 

Mother i  14 

Father   5 

Mother 2  7 

Mother 1  4 

Mother 1  3 

Motlier 1  8 

Mother         6 

Father 4 

Father   4 

Mother        3 

Fpther   5 

Motlier        8 

Mother         9 

Father   6 

Mother 2                        '  6 

Fiither 7 

Father   4 

8  102 
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TABLE    II.— TRANSMISSION     IN     THIRTY-NINE      EAMILIES     IN      WIHCH 
NEITHER    EATHER    NOR   MOTHER    HAD    ASTILMA. 


CHILDREN. 

Witli 

Witlioul, 

With 

Without 

With 

Without 

astliiuii. 

astliina. 

asthma. 

asthma. 

astliiiKi. 

asthma. 

7 

1 

5 

1 

12 

7 

1 

7 

2 

3 

3 

1 

6 

4 

3 

1 

5 

5 

7 

1 

9 

3 

4 

1 

4 

5 

3 

1 

6 

5 

3 

3 

4 

0 

3 

2 

12 

5 

12 

1 

6 

5 

G 

1 

7 

7 

3 

1 

8 

9 

2 

4 

— 

9 

1 

4 

40 

226 

Commeni.  Essential  asthma  in  its  familial  ajipearance  follows 
none  of  the  known  laws  of  heredity.  It  is  not  the  expression  of  a 
specific  hereditary  biological  character  of  man. 

Protein  Sensitivity:  Study  VI.  Protein  sensitivity  has  been 
attributed  by  Osler,^*'  Oppenheimer  and  Gottliel),'*''  Walker/""  Long- 
cope,"'  Barber,*"  Cooke^^  and  others  to  the  inheritance  of  a  particular 
type  of  sensitive  cells  which  react  in  a  particular  way  when  subjected 
to  the  influence  of  various  protein  substances.  This  belief  permits 
of  a  very  important  investigation  in  man. 

For  many  years  "  the  inheritance  of  suceptibility  to  certain  states" 
has  been  believed.  If  such  be  the  case,  the  suceptibility  must  be 
transmitted  in  accordance  with  the  laws  which  govern  the  inheri- 
tance of  all  characters.  The  mating  of  a  person  with  protein  sensi- 
tivity to  a  person  without  protein  sensitivity,  if  the  condition  were 
dependent  on  the  transmission  by  the  germ  plasm  of  a  particular 
type  of  cellular  protoplasm,  would  result  in  the  production  of  a 
certain  number  of  children  of  this  susceptible  type,  some  of  whom 
would  be  heterozygous,  others  homozygous.  If  the  children  of 
such  crosses  were  exposed  to  the  same  conditions  of  protein  influence, 
and  they  would  be  so  long  as  they  lived  under  the  same  climatic 
and  seasonal  envirc^nments,  those  who  inherited  the  peculiar  type 
of  somatic  cells  would  react  to  the  foreign  substance  in  such  numbers 
as  to  fulfil  the  Mendelian  law  for  the  segregation  of  characters.  The 
possibility  of  the  inheritance  of  a  type  of  cellular  structure  that  is 
susceptible  to  certain  influences  could  be  demonstrated  under  no 
more  propitious  circumstances. 

The  Familial  Occurrence  of  Protein  Sensitivity.  In  order  to 
investigate  the  possibility  of  inheritance  of  the  susceptibility  to 
foreign  protein,  1  have  studied  a  small  number  of  families  in  which 
there  was  parental  protein  sensitivity,  and  a  larger  group  in  which 
there  was  no  parental  sensitivity  to  proteins. 
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Tlie  niUDhcr  of  families  studinl  in  'ral)le  III  is  very  sinall,  hut  the 
se<iregati\'e  {)r()])erty  of  the  germ  ])lasin  does  not  wait  until  the 
hundredth  family.  The  segrejijatioii  will  appear  in  the  first  family 
studied  as  well  as  in  the  last.  There  is  no  evidence  in  these  families 
that  the  germ  plasm  carried  any  factor  on  which  the  protein  sensi- 
tivity de]>ended. 

The  24  families  of  Table  IV  consisted  of  28  children  with  protein 
sensitivity  and  126  without,  llie  families  might  be  considered  as 
expressive  of  the  transmission  of  the  condition  by  a  heterozygous 
parent.  This  assumption  is  disproved  by  the  failure  of  protein 
sensiti\  ity  to  reappear  in  the  third  generation  of  certain  families 
of  Tabes  III  and  IV.  Hereditary  characters  are  carried  on  forever, 
otherwise,  the  theory  of  germinal  continuity  would  be  false,  and 
there  is  no  obvious  reason  why  an  exception  should  be  made  in  the 
case  of  protein  sensitivity. 

Comvient.  A  consideration  of  the  families  represented  in  Tables 
III  and  IV  leads  me  to  the  conclusion  that  protein  sensitivity  is  not 
dependent  on  the  transmission  through  the  germ  plasm  of  a  factor 
which  is  responsible  for  the  appearance  of  the  condition  in  man. 
Furthermore,  the  data  presented  are  criteria  against  the  continua- 
tion of  the  use  of  the  ex]3ression,  "  inheritance  of  susceptibility  to 
disease."  No  evidence  has  been  presented  in  the  study  of  heredity 
to  show  that  characters  are  susceptible  of  appearing  or  that  there 
is  a  tendency  for  them  to  appear.  They  are  eitlier  present  or  absent. 
There  is  no  uncertainty. 

TABLE    III.  — THE    FREQUENCY  OF   PROTEIN   SENSITIVITY  IN  CHILDREN 
OF    SEVEN    FAMILIES   WHEN    PRESENT    IN   ONE    PARENT 

CHILDREN. 

With  protein  Without  protein 

Protein  sensitivity  in.  sensitivity.  sensitivity. 

Mother 1  3 

Mother 6 

Mother 1  11 

Mother 4 

Mother 4 

Father  4 

Mother 4 

2  36 

TABLE   IV.  — THE   FREQUENCY  OF  PROTEIN  SENSITIVITY  IN   CHILDREN 

OF    TWENTY-FOUR    FAMILIES   WHEN   ABSENT    IN   PARENTS. 

CHILDREN. 

Without  Without  Without 

With  protein  protein  With  protein  protein  Witli  protein  protein 

sensitivity.         sensitivity.  sensitivity.        sensitivity.  sensitivity.  sensitivity. 

15  16  1  7 

14  16  1  5 

19  13  1  5 

2         2  2         5  1  4 

14  2         2  1  3 
13  13  1  6 

15  16  1  5 
19  17  1  6 

28         126 
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TOLYSIN  IN   ACUTE  RHEUMATIC  FEVER  AND  OTHER 
CONDITIONS. 

By  II.  G.  Barbour,  M.l).,  E.  Lozixsky,  M.I). 

AND 

C.  Clements,  M.l). 

MONTREAL.  CANADA. 

(From   the   Department  of  Pharmacology,    McGill   Uni\ersity,   and   the   Montreal 
General  and  Royal  Victoria  Hospitals.) 

Ethyl  ester  of  paraiiKtliylphenyk-inchoninic  acid  (tolysiii) 
has  received  recent,  recognition  as  an  improvement  over  salicylates 
in  acnte  rheumatic  fever  and  other  conditions.  In  particular, 
llanzlik,  Scott,  \Yeidentlial  and  Eetterman^  employed  it  in  'A  cases 
of  acnte  rheumatic  fever  and  observed  complete  relief  after  11  to 
IC)  gm.  had  l)een  <>iven.  These  authors  point  out  that  the  druii' 
ajjpears  to  be  (piite  innocuous  in  large  doses  and  is  less  irritating 
than  cinchophen  or  the  salicylates  that  are  usually  gi\en.     Accord- 
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ing  to  their  evidence  and  that  of  ("hace,  Myers,  and  KiHian-  the 
function  of  the  ki<hieys  appears  to  be  stimnhitcd  in  some  cases  l)y 
tolysin. 

Two  of  the  present  authors'*  have  recently  demonstrated  tliat 
tolysin  exliihits  an  unusual  lack  of  toxicit}'.  It  is  impossible  to 
injure  doi^^s  in  any  way  with  doses  amounting  to  o  per  cent  of  their 
body  weight;  it  is  nevertheless  an  efficient  antipyretic  in  these 
animals  in  small  doses.  It  was  found  that  this  is  due  to  an  unusual 
coincidence  between  the  maximum  therapeutic  dose  of  tolysin 
and  the  maximum  amount  which  can  be  absorbed  from  the  intestine. 

Such  a  drug  seems  to  ofi'er  possibilities  as  a  partial,  if  not  a  com- 
plete, substitute  for  the  salicylates  which  are  now  in  use,  all  of 
which  require  constant  attention  to  the  avoidance  of  toxic  symptoms. 
In  the  following  re])ort,  therefore,  we  shall  present  evidence  as  to 
the  clinical  value  of  tolysin. 

The  cases  herein  described  are  from  the  wards  of  the  Montreal 
General  Hospital,  service  of  Dr.  F.  G.  Finley,  and  the  Royal 
\'ictoria  Hospital,  service  of  Dr.  C.  F.  Martin,  and  include  also  a 
number  of  private  observations.*  They  will  be  presented  under 
the  headings: 

1.  Acute  and  subacute  rheumatic  fever. 

2.  Other  cases  of  arthritis. 

3.  Observations  on  tolysin  as   an   antipyretic  and  analgesic. 
1.  Acute  axd  Subacute  Rhei'matic  Fever.     12  individuals 

suffering  from  rheumatic  fever  were  treated  with  full  doses  of 
tolysin;  one  of  these  received  two  courses  of  the  drug,  having 
sufi'ered  a  relapse  in  the  interval,  for  which  he  was  unsuccessfully 
treated  with  salicylates"  The  routine  dosage  finally  determined 
upon  was  2  gm.  every  two  hours  for  three  doses,  followed  by  1  gm. 
every  four  hours  (four  or  five  times  a  day).  In  a  few  of  the  earlier 
cases  were  made  some  unimportant  differences  in  the  dosage  and 
interval.     The  details  of  this  series  are  presented  in  Table  I. 

It  will  be  noted  from  the  above  that,  with  two  exceptions,  the 
amount  necessary  for  complete  relief  (by  which  is  meant  cessation 
of  fever,  pain  and  swelling)  varied  from  10  to  lO  gm.  To  this 
may  be  added  the  fact  that  ])artial  relief  was  usually  noted  after 
7  to  S  gm.  had  been  given. 

In  several  cases  the  drug  was  continued  over  a  longer  i)eriod  of 
time  than  absolutely  necessary  in  order  to  demonstrate  its  non- 
toxicity.  2  different  patients  received  50  gm.  of  tolysin  within 
eight  days.  Snnilarly,  a  patient  not  included  in  the  present  series 
received  24  gm.  within  forty-eight  hours.  As  reported  in  our 
laboratory  paper,  this  24  gm.  of  tolysin  was  completely  absorbed, 
none    being    recoverable    from    the    feces.     In    none    of   these  3 

*  The  authors  desire  to  express  then-  appreciation  of  the  cooperation  of  Professors 
Finley  and  Martin  and  their  respective  staffs,  including  especially  Miss  .Jackson  of 
the  Montreal  General  Hospital. 
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instances  of  liii^^h  dosage  were  noted  any  nntoward  symptoms 
whatever. 

In  fact,  in  all  cases  in  whicJi  we  have  followed  the  results  of 
tolysin  treatment,  nausea,  vomiting,  excessive  sweating  andcanliac 
depression  have  been  absent.  So-called  "  salicylism"  is  not  induced 
even  by  relatively  large  doses.  Complaints  of  gastric  disturbance 
were  not  elicited,  although  carefully  sought. 

Albuminuria,  which  was  present  in  (3  of  the  12  j)atients  on 
admission,  disappeared  in  5  of  these  during  treatment;  in  the  sixth 
the  albumin  became  diminished  to  a  trace.  Improvement  in  this 
respect  may  presumably  be  attributed  to  rest  in  l)ed  and  restricted 
diet.  In  only  1  of  the  12  cases  did  albumin  first  apjx'ar  or  increase 
in  amount  during  treatment  with  tolysin. 

Below  are  given  the  chief  points  in  the  clinical  histories  of  patients 
with  acute  rheumatic  fever.  Temperature  Charts  1  to  III  are 
also  illustrative. 

Case  Reports.  Case  I.  — A.  C,  male,  aged  forty  years.  March 
3,  1922.  Admitted  to  hospital  complaining  of  pain  and  swelling 
in  joints. 
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Fig.  1. — Case  1.  Acute  rheumatic  fever.  Readings  every  four  hours.  Tolysin 
1  gm.  every  two  hours  for  3  doses,  then  1  gm.  every  four  hours  started  at  arrow. 
Relief  from  sjiiiptonis  coincident  with  fall  in  temperature. 


Present  Illness.  On  February  11,  1922,  patient  got  his  feet  wet 
and  three  days  later  pain  and  swelling  of  right  ankle  and  foot 
caused  him  to  take  to  bed  where  he  remained  for  three  days  uhen 
he  apparently  recovered  and  returned  to  work.  Two  days  later 
left  knee  painful  for  three  days  but  not  severe,  morning  of  fourth 
day  left  knee  very  painful,  tender  and  swollen  and  patient  was 
again  forced  to  his  bed.  March  22,  1922  pain  and  swelling  of  left 
shoulder,  elbow  and  wrist.     March  3,  1922,  admitted  to  hospital. 

Treaimeni.  Patient  had  no  treatment  at  home  except  iodine 
painted  over  i)ainful  joints.  March  3,  Tolysin  1  gm.  every  two 
hours  for  •")  doses  then  ever\'  four  hours.     March  4,  slight  fall  in 
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temperature  with  some  relief  from  i)ain.  INIarcli  (>,  patient  free 
from  all  pain.  March  11,  patient  discharged,  cured.  He  received 
in  six  days  a  total  of  2()  gm.  of  tolysin.  Temperature  Chart  I,  is 
the  temperature  record  of  this  patient. 

Case  II.-  J.  F.  male,  aged  fourteen  years,  \v;is  admitted  to 
hos])ital  February  17,  1922  with  diagnosis  of  acute  rheumatic 
fever.  Treated  with  salicylates  for  three  days  with  good  results. 
March  1,  patient  suffered  a  relapse,  pain  and  swelling  returning  in 
several  joints.  For  this  relapse  he  was  given  tolysin  0.7  gm.  every 
four  hours  for  10  doses  which  gave  him  complete  relief. 

Case  III.  — S.  M.,  male,  aged  forty-nine  years,  was  admitted  to 
hospital  March  12,  1922,  complaining  of  pain  and  swelling  in 
joints. 


Fig.  2.— Case  3.  Acute  rheumatic  fever.  Readings  every  four  hours.  Tolysin 
2  gm.  every  two  hours  for  3  doses,  theii  2  gm.  every  four  hours  started  at  arrow. 
Relief  from  symptoms  coincident  with  fall  in  temperature. 

Present  Illness.  Patient  gives  history  of  recurring  attacks  of 
acute  rheumatic  fever.  Present  attack  started  nine  weeks  ago. 
Pain  first  felt  in  right  foot  which  became  swollen,  red  and  tender 
and  remained  so  for  four  or  five  weeks.  The  joints  next  involved 
were  the  right  knee,  right  hip,  left  wrist,  left  knee  and  right  wrist. 

Treatment.  For  first  two  days  in  hospital  patient  was  on  a  sugar 
tolerance  test  and  he  received  no  medication.  On  third  day  2 
gm.  of  tolysin  every  two  hours,  3  doses,  then  every  four  hours; 
complete  relief  with  subsidence  of  teni])erature  after  receiving  10 
gm.;  total  administered,  ;JS  gm.  in  five  days— nO  signs  of  toxicity. 
Discharged  March  30,  1922.  Temperature  Chart  II,  temperature 
record  of  the  patient. 

Cask.IW  N.  p.,  male  aged  twenty-eight  years,  was  admitted  to 
the  hospital,  March  IT),  1922. 

Present  Illness.  Patient's  history  diflicult  to  get.  Diagnosis 
of  acute  rliemnatic  fever  made. 
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Treatvient.  Tolysin  2  gm.  every  two  hours  for  ;>  doses,  tlieu 
every  four  hours.  Complete  relief  from  12  gm.;  the  drug  was 
pushed  for  seveu  day  duriug  whieh  tiuie  he  received  54  gui.  No 
toxic  effects.     Discharged  March  31,  1922. 

(•ASE  ^^  — H.  IJ.,  \\\i\\e,  aged  thirty-fixe  years,  was  admitted, 
March  19,  1922,  complaiuiug  of  pain  and  swelling  of  joints. 
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Fig.  3. — Case  5.  Acute  rheumatic  fever.  Readings  every  four  hours.  Tolysin 
2  gm.  every  two  hours  for  3  doses,  started  at  first  arrow,  then  1  gm.  every  four  hours 
started  at  second  arrow.    ReHef  from  symptoms  coincident  with  fall  in  temperature. 


Present  Illness.  Two  weeks  ago  left  foot  became  painfid  and 
swollen,  that  night  he  had  chills  and  some  fever.  Next  morning 
pain  less  severe  in  foot  but  left  knee  very  painful  and  swollen.  In 
course  of  next  four  or  five  days  left  shoulder,  left  wrist  and  hand 
involved.     Several  days  later  left  elbow  and  right  knee  involved. 

Treatment.  Tolysin  2  gm.  every  two  hours  for  3  doses,  then 
2  gm.  every  four  hours.  Patient  relieved  of  all  s\inptoms  after 
14  gm.  Drug  pushed  until  50  gm.  had  been  given;  no  toxic  effects 
were  manifest.  Patient  discharged  March  29,  1922.  Temperature 
Chart  III,  temperature  record  of  this  patient. 

Case  VI.— H  B.,  male,  aged  twenty-foiu-  years,  was  admitted 
March  IG,  1922,  complaining  of  pain  and  swelling  in  joints. 

Present  Illness.  Three  weeks  ago  pain  in  left  big  toe,  next  left 
ankle  then  right  hip  painful.  Some  fever  at  onset,  pain  has  per- 
sisted until  present. 

Treatment.  Tolysin  0.7  gm.  e\'ery  three  hours  for  4  doses,  then 
every  four  hours  for  four  days.     Complete  relief  in  four  days. 

Case  VH.— A.  S.,  female,  aged  seventeen  years,  was  admitted 
to  hospital,  May  10,  1922,  complaining  of  stifl'ness  and  pain  in 
joints. 
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Present  Illness.  Illness  began  about  six  weeks  ago  with  pain 
in  both  shoulders  and  both  elbows.  Pain  more  severe  at  night 
than  during  day.  Four  weeks  ago  knee-joints  involved,  followed 
by  left  foot  and  ankle.  Since  onset  of  pain,  shortness  of  breath 
on  exertion. 

Tirafnirnf.  Tolysin  1  gni.  three  times  a  day,  complete  relief 
after  10  gm.;  total  administered  21  gm. 

Case  \'III.— Male,  aged  twenty-three  years,  was  admitted  to 
hos])ital,  May  20,  1922,  complaining  of  pain  and  swelling  of  left 
wrist-joint,  both  shoulder-joints,  knee-joints  and  ankle-joints. 

Present  Illuess.  Well  until  two  weeks  ago.  On  May  G,  1922, 
developed  pain  and  swelling  in  right  ankle-joint.  Since  then 
pain  and  swelling  with  slight  redness  in  joints  enumerated  above. 
Some  fever  and  profuse  perspiration. 

Treatment.  Tolysin,  1  gm.  every  four  hours,  i)artial  relief  after 
8  gm.;  complete  relief  after  1(3  gm.  Total  administered  twenty- 
four  gm. 

Case  IX.  — J.  M.,  male,  aged  twenty-four  years,  was  admitted 
to  hospital,  February  25,  1922,  complaining  of  swelling,  redness, 
])ain  and  tenderness  in  ankles,  shoulders,  wrist  and  hip-joints. 
Onset  was  acute  with  progressive  invoh'ement  of  the  various 
joints. 

Treatment.  Sodium  salicylate,  1  gm.  three  times  a  day  was 
given  continuously  over  a  period  of  six  weeks  with  considerable 
relief  from  symptoms.  A. relapse  occurred  and  sodium  salicylate 
produced  some  relief  from  symptoms,  l)ut  never  complete.  INIay 
lo,  1922,  tolysin  1  gm.  e\ery  four  hours,  marked  im])r()vement  after 
()  gm.  had  been  given.  Administration  continued  for  ten  days, 
with  total  relief  from  pain,  but  some  stiU'ness  still  present. 

Case  X.  — H.  C.,  male,  aged  thirty-eight  years,  was  admitted  to 
hospital,  May  18,  1922,  complaining  of  pain  in  ankle  and  knee- 
joints. 

Treatment.  Tolysin  1  gm.  every  two  hours  for  .3  doses,  then  1 
gm.  every  four  hours.  Partial  relief  after  8  gm.;  com])lete  relief 
from  pain  after  IG  gm.  although  some  stiffness  still  })resent.  Total 
tohsin  administered  24  gm.  with  continued  improvement. 

Case  XL— L.  F.,  female,  aged  eighteen  years,  was  admitted  to 
hospital.  May  9,  1922,  complaining  of:  (1)  Pain  in  soles  of  feet, 
ankles,  left  thumb,  left  shoulder  and  small  of  back;  (2)  shortness 
of  breath  on  ex(M"tion. 

Present  Illncs-.s.  About  three  weeks  ago  developed  dull  aching 
pain  in  toes,  heels  and  ankle-joints.  The  ])ain  was  not  severe 
enough  to  confine  i)atient  to  bed  but  Avas  persistent.  Later, 
shoulder  and  wrist-joints  in\()l\"ed,  also  small   of  back. 
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Trcaiiiicnt.  On  admission,  sodiinn  salicylate  1  <i:ni.  (ncry  four 
hours  for  ei<;lit  days  with  some  reh'ef.  May  IN,  ]!)22,  tolysin  1  gm. 
three  times  a  day.  Patient  entirely  free  from  pain  after  1  f  gm.; 
total  administered  JS  gm. 

Case  XII.  W.  \V.,  aged  thirty-seven  years,  was  admitted  to 
hospital,  April  12,  1922,  complaining  of  pain,  .swelling  and  tender- 
ness in  joints. 

Present  Illness,  lllne.ss  began  two  weeks  ago  with  a  chill,  follow- 
ing day  pain  and  swelling  of  right  elbow,  and  stiffness  of  finger 
joints.  Two  days  later  both  feet  and  ankles  were  swollen  and 
painful,  then  knees  and  left  wrist.  On  admission,  right  shoulder 
shows  moderate  swelling,  tender  and  very  painful  on  movement. 
Left  wrist,  left  ankle  and  right  knee  also  tender  but  not  swollen. 

Treatment.  April  12,  1922.  Tolysin  2  gm.  every  tv\'o  hours 
for  3  doses,  then  1  gm.  every  four  hours.  Partial  relief  after  1(3 
gm.,  patient  relieved  from  all  pain  after  Ki  gm.  except  shoulder, 
which  persisted  slightly  painful.  Tolysin  discontinued  April  2G, 
1922,  and  sodium  salicylate  1  gm.  three  times  a  day  commenced. 
May  (),  1922,  relapse,  temperature  101°F.,  pain  and  swelling  of  joints. 
May  8,  1922,  tolysin  1  gm.  every  four  hours,  relief  after  8  gm.; 
free  from  pain  after  lb  gm.     May  lo,  discharged,  free  from  pain. 

2.  Other  Cases  of  Arthritis.  In  7  further  cases  of  arthritis 
tolysin  was  given.  The  series  includes  a  somewhat  ill-assorted 
list  of  conditions,  especially  cases  of  infecti\e  arthritis  and  chronic 
joint  pains.  As  will  be  seen  from  the  following  case  reports, 
tolysin  gave  satisfactory  results  in  all  of  these  except  Case  XIX, 
in  which  se\ere  chronic  pains  in  back  and  legs  were  not  relieved. 

(  'ase  XIII.  — L.  O'B.,  female,  aged  thirty-two  years,  was  admitted 
to  hospital  January  19,  1!)22,  complaining  of  \r,\\n  in  joints  and 
feverishness. 

Clinical  Diagnosis.     Multiple  arthritis,  infection  (tonsil). 

Present  lllne.ss.  On  January  15,  1922,  headache,  sore  throat, 
pain  in  l)ack,  following  day  severe  and  steady  pain  in  right  shoulder 
and  l)oth  elbows  with  tenderness  and  slight  swelling.  January 
17,  1922,  elbows  improved,  right  knee  painful.  January  IS,  1922, 
left  knee  involved  also  right  hand  painful  and  swollen. 

Physical  E.raminatioti.  On  day  of  admission,  January  19,  1922, 
Temperature  103.3°  F.,  pulse  128.  Both  knees  and  both  elbows 
painful  and  tender,  no  redness  or  swelling;  right  hand  is  painful 
and  stiff,  right  shoulder  painful. 

Treatment.  Sodium  salic\Jate  2  gm.  e\ery  four  hours  for  6 
doses,  then  1  gm.  three  times  daily.  During  the  first  few  days 
patient  was  greatly  relieved  but  pain  soon  returned  varying  in 
severity  from  day  to  day.  there  was  a  slight  degree  of  pyrexia. 
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This  continued  i'or  three  weeks.  Tolysin  February  1.'),  1922,  2  gm. 
every  six  hours  was  started.  At  time  of  administration  temperature 
100°  F.,  the  following  day  temperature  down  to  98°  and  joints  less 
painful.  The  patient  was  kept  comfortable  as  long  as  tolysin 
was  given  but  pain  returned  after  drug  was  stopped  for  two  or  three 
days.  Relief  was  again  obtained  when  tolysin  was  given.  Patient 
discharged  March  5,  1922. 

Case  XIV.— M.  S., female,  aged  twenty-eight  years,  was  admitted 
to  hospital  March  7,  1922,  complaining  of  ])ain  in  joints. 

Present  Illness.  Well  until  five  weeks  ago,  first  symptom  was 
pain  in  the  right  ankle  which  became  swollen  and  painful  during 
the  past  five  weeks,  one  joint  after  the  other  became  involved, 
including  both  sternoclavicular  articulations.  She  was  treated 
with  salicylate  from  the  start  without  improvement.  Admitted  to 
hospital  March,  7,  1922,  temperature  99.4°  F.,  pulse  104,  respira- 
tion 22. 

Treatment.  Tolysin,  1  gm.  every  four  hours.  Temperature 
did  not  become  normal  until  after  one  week's  treatment;  pain  in 
joints  slowly  but  certainly  relieved,  patient  ready  for  discharge 
April  4,  1922. 

Case  XV.— M.  J.,  a  female  with  chronic  multiple  arthritis  of 
long  standing.  Patient  has  taken  aspirin  for  relief  of  pain  but 
without  much  alleviation,  lately  she  has  been  taking  tolysin  0.7 
gm.  four  times  a  day  and  she  feels  a  great  deal  of  improvement. 

Case  X^T.— A  female  aged  sixty-eight  years,  reported  by 
courtesy  of  Dr.  I).  S.  Lewis. 

Clinical  Diagnosi^s.  Diabetes  and  rheumatoid  arthritis,  neuritis. 
Has  had  severe  lancinating  jiain  in  right  leg  for  six  weeks. 

Treatment.  Phenacetin  5  gr.  three  times  a  day  without  result; 
aspirin  5  gr.  four  times  a  day,  without  result;  a  combination  of 
aspirin,  phenacetin  and  codein  with  very  slight  relief.  Tol\sin, 
1  gm.  every  four  hours,  began  to  sleep  well  again.  Pain  controlled 
by  1  gm.  twice  a  day  after  first  foi'ty-eight  hours.  After  two 
weeks  1  gm.  three  times  a  day.  After  ten  weeks  1  gm.  four  times 
a  day,  gave  fair  control  of  })ain. 

Cask  XVII.— E.  E.,  female  aged  forty-seven  years,  was  admitted 
to  hospital,  March  31,  1922,  comj)]aining  of  pain  and  swelling  of 
joints. 

Present  Illness.  Illness  bt^gan  one  month  ago  with  a  chill  follow- 
ing which  pain  and  swelling  in  left  ankle-joint  and  left  knee-joint 
develoj)ed.  Patient  felt  Ncry  ill  and  had  some  fever,  soon  right 
knee,  left  wrist  and  right  shoulder-joint  became  swollen  and  j)ainful. 
Tcmj)erature  on  adnu'ssion  99.4°  F. 
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Treaimeni.  Tolysiii  2  gm.  every  two  hours  for  3  doses,  then  1  gm. 
every  four  hours.  Temperature  started  to  fall  after  10  gni.  Normal 
in  seven  days.  Acute  pain  and  swelling  rapidly  subsided,  but 
patient  still  complained  of  stiffness  and  some  pain.  Treatment 
continued  over  a  period  of  four  weeks,  with  only  intermittent  relief 
from  symptoms.     Trine  albumin  free  and  no  gastric  disturbances. 

Case  XVHL— A.  O.,  male,  aged  forty-five  years,  was  admitted 
to  hospital,  ISIay  S,  1922,  complaining  of  pain  in  knees,  feet,  back, 
elbow  and  hands. 

Present  Illness.  Well  until  May  1,  1922,  when  he  developed 
pain  and  swelling  in  left  wrist.  Four  days  later  ])ain  and  swelling 
in  left  knee,  and  both  ankle-joints,  also  pain  in  back. 

Treatment.  Tolysin  2  gm.  every  two  hours  for  2  doses,  then  1 
gm.  every  four  hours.  Temperature  normal  after  7  gm.  Complete 
relief  from  pain  after  24  gm.  Total  drug  administered  56  gm.  in 
fifteen  days. 

Clinical  Diagnosis.  (1)  Multiple  arthritis;  (2)  prostatitis  and 
seminal  vesiculitis;  (3)  chronic  urethritis. 

Case  XIX.— H.  M.,  male,  aged  fifty-two  years,  was  admitted 
to  hospital  ]\Iay  9,  1922,  complaining  of  pain  in  l)ack  and  legs. 

Present  Illness.  Well  until  one  year  ago,  when  he  began  to  have 
pain  in  back  and  legs,  this  condition  while  persistent  at  all  times 
since  then  became  very  severe  on  several  occasions,  forcing  patient 
to  remain  in  bed.     On  admission  temperature  98°  F.,  pulse  80. 

Treatment.  Tolysin  1  gm.  three  times  a  day  for  six  days  with- 
out appreciable  relief. 
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Fig.  4. — Acute  tonsillitis.     Readings  every  four  hours.     Tolj-sin   1.3  gm.  every 
two  hours,  then  1.3  gm.  every  four  hours,  started  at  arrow. 


3.  Further  Observations   ox  Tolysix  as   ax  Axtipyretic 
AXD  Ax'algesic.     Tolysin  has  been  further  studied  in  3  cases  of 
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acute  tonsillitis,  4  of  ordinary  "cold,"  and  iijmard  of  1")  headaches, 
types  of  cases  in  which  antipyretics,  csj)ecially  aspirin  are  g-enerally 
used.  As  an  analgesic  for  the  relief  of  headache  tolysin  requires 
somewhat  longer  to  act  than  do  the  salicylates.  Doses  of  0.7  to 
1.0  gm.  were  usually  found  efl"ecti\'e.  The  malaise  and  fever  asso- 
ciated with  the  onset  of  a  "cold"  were  relie\ed  i)y  tolysin  in  doses 
of  0.7  to  1.0  gin.  every  three  hours  for  2  or  3  doses.  In  the  3  cases 
of  acute  tonsillitis  tolysin  proved  an  efficient  antipyretic  in  doses 
of  1  to  2  gm.  repeated  every  three  or  four  hours. 

Temi:)erature  Chart  IV  is  the  fever  record  of  a  case  of  acute 
tonsillitis,  showing  the  action  of  tolysin. 

Summary.  1.  Tolysin  (ethyl  ester  of  paramethyli^henylcin- 
choninic  acid)  appears  to  be  a  very  safe  drug. 

Two  different  patients  received  each  50  gm.  of  tolysin  within  eight 
days  without  any  imtoward  symptoms  whatever.  Our  recent 
laboratory  investigation  has  shown  that  the  body  is  unable  to 
absorb  much  more  than  the  therapeutic  dose. 

2.  In  a  series  of  12  cases  of  acute  rheumatic  fever  tolysin  was 
found  a  fully  efficient  therapeutic  agent.  The  usual  dose  required 
for  comj)lete  relief  of  symptoms  is  10  to  10  gm.  Partial  relief  was 
obtained  w  ith  7  to  8  gm.  A  satisfactory  routine  is  to  give  2  gm. 
every  two  hours  for  3  doses,  followed  by  2  gm.  every  four  hours. 
No  gastric  symptoms  were  elicited,  and  albuminuria  was  increased 
in  only  one  case. 

3.  Satisfactoi-y  results  were  further  obtained  in  0  out  of  7  cases 
of  arthritis  of  other  types,  including  acute  infections  and  chronic 
joint  pains, 

4.  Tolysin  has  been  employed  in  cases  of  ordinary  "colds" 
and  headaches  with  eti'ects  ajjparently  equivalent  to  those  of 
aspirin,  but  the  action  api)ears  slower  and  .somewhat  larger  doses 
are  indicated. 

5.  In  acute  tonsillitis  1  to  2  gm.  tolysin  (which  can  be  repeated) 
exert  a  good  anti])yretic  action. 

6.  The  employment  of  tolysin  may  be  su[)stituted  for  any  inter- 
nal salicylate  medication.  It  is  particularly  efficient  in  acute 
rheumatic  fever  and,  on  the  basis  of  the  evidence  at  i)resent  avail- 
able, apparently  can  be  administered  constantly  in  this  and  other 
forms  of  arthritis  without  harmful  ett'ects. 
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THE    EARLY    SYMPTOMS    AND   THE    DIAGNOSIS   OF   TUMORS 

OF  THE  SPINAL  CORD,  WITH  REMARKS  ON  THE 

SURGICAL  TREATMENT.* 

By  Charles  A,  Elsberg,  M.I)., 

NEW    YORK. 

In  the  progress  of  our  understanding  of  disease,  as  in  the  story 
of  the  forward  march  of  other  l^-anches  of  human  knowledge, 
history  repeats  itself.  Symptoms  were  again  and  again  described 
as  a  disease  but  were  found  to  be  only  a  result  or  a  symptom. 
The  diagnosis  "primary  peritonitis"  became  more  and  more  rare 
with  the  advances  in  our  knowledge  of  the  pathology  of  the  intra- 
abdominal organs.  We  are  l)eginning  to  realize  that  primary 
inflammations  of  the  pleural  membranes  are  unusual  and  that  the 
pleural  lesion  is  most  often  secondary  to  a  pathological  process  in 
the  cortical  portions  of  the  lungs.  Who  knows  })ut  that  meningitis 
will  one  day  be  shown  to  hold  the  same  relation  to  affections  of 
the  brain  and  spinal  cord  that  peritonitis  does  to  the  abdominal 
viscera  and  inflammation  of  the  pleura  to  the  lungs. 

Not  so  man\'  years  ago  "chronic  transverse  myelitis"  was  con- 
sidered a  disease  of  fre(iuent  occurrence;  we  now  know  that  it  is 
rare.  That  this  supposed  afl'ection  has  been  relegated  to  the 
background  of  the  past  is  mainly  due  to  the  advances  in  our  knowl- 
edge of  local  spinal  compression,  and  more  especially  to  our  under- 
standing of  the  i)athological  eft'ects  and  the  symi)toms  of  tumors 
of  the  spinal  cord. 

The  history  of  the  marvellous  progress  made  in  this  field  is  one 
that  must  deeply  impress  the  student  of  the  subject.  In  1SS2,  a 
great  clinician  made  the  statement  that  "  the  existence  of  an  intra- 
spinal tumoi*  can  hardly  be  determined  with  certainty,  and,  assum- 
ing that  a  tumor  exists,  to  determine  its  character  from  the  symp- 
toms is  impracticable."'  And  a  surgeon,  famous  in  his  day,  had 
declared  that  "  the  operation  of  trephining  the  spine  is  an  operation 
not  within  the  range  of  practical  surgery."^  At  the  same  period, 
however,  Gowers,  Leyden,  Erb  and  Osier  \'oiced  the  belief  that 
tumors  of  the  cord  could  be  recognized  and  were,  ])erhaps,  amenable 
to  surgical  treatment.  How  quickly  was  the  darkness  and  doubt 
dispelled  when,  in  1SS7,  Horsley  successfully  removed  a  spinal 
cord  tumor  that  has  been  correctly  diagnosticated  and  localized 
by  Gowers. 

In  the  thirty-five  years  that  have  passed  since  Horsley  and 

*  Read  before  the  Section  of  Neurology  at  the  Stated  Meetmg  of  the  New  York 
Academy  of  Medicine,  March  16,  1922. 

'   Fhnt,  Austin:     Practice  of  Medicine,  1882. 
2  Heath:     History  of  Surgery,   1881. 
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Cowers'  epoch-making  operation^  our  knowledge  of  the  sympto- 
matology of  spinal  tumors  and  of  their  surgical  treatment  has  made 
rapid  strides.  Then,  the  neurologist  was  victorious  if  he  success- 
fully determined  the  level  of  a  spinal  new  growth.  Now,  we  are 
able  to  diagnose  from  the  progress  of  the  symptoms  and  the  signs 
of  interference  with  function— not  only  the  level  of  the  cord  lesion, 
but  also  the  location  of  the  growth  in  relation  to  the  cord,  the 
ventral  and  dorsal  roots,  and  the  dentate  ligament.  Then,  spinal 
tumors  were  considered  very  rare;  now,  they  are  met  with  fre- 
quency. Then,  the  symptomatology  was  considered  invariable— 
a  beginning  with  root  pains  and  a  progress  with  increasing  sensory 
and  motor  paralysis.  Now,  we  know  that  many  cases  begin  without 
pain  and  progress  with  irregular  motor  and  sensory  disturbances. 
Then,  a  diagnosis  could  be  made  only  when  the  signs  of  motor  and 
sensory  loss  were  far  advanced.  Now,  we  can  often  make  the 
diagnosis  before  much  paralysis  or  sensory  disturbance  has  occurred 
if  the  patient  comes  under  observation  early  enough.  Then,  the 
operation  of  laminectomy  was  a  hazardous  procedure;  now,  the 
exposure  and  removal  of  a  spinal  neoplasm  is  an  operation  devoid 
of    great    danger. 

The  story  of  the  stages  in  the  progress  is  of  absorbing  interest. 
As  the  time  is  short,  I  can  only  speak  of  some  aspects  of  the  sub- 
ject, and  have  selected  the  subject  of  the  early  symptoms  of  spinal 
cord  tumors. 

Pahi  and  Other  Suhjecthc  Sensory  Disturbances  as  Early  Symp- 
tums.  As  our  understanding  of  pain  due  to  irritation  of  sensory 
spinal  roots  became  greater,  we  began  to  have  a  fuller  realization 
of  the  significance  of  this  symptom.  At  the  present  time  the  very 
word  neuralgia,  if  the  cranial  nerves  are  excepted,  should  bring 
to  the  mind  of  the  ])hysician  che  possibility  of  a  root  pain.  This 
subject  is  not  only  of  importance  to  the  neurologist  and  the  neuro- 
logical surgeon,  but  also  to  the  general  practitioner  and  the  general 
surgeon.  Many  patients  with  spinal  cord  tumors  have  a  long 
period  lasting  from  many  months  to  five  or  even  eight  years,  dur- 
ing which  they  complain  of  pain  in  one  or  other  part  of  the  body, 
due  to  irritation  of  one  or  more  sensitive  posterior  roots.  These 
patients  are  treated  for  long  periods  for  neuralgia.  If  the  pain 
affects  an  upper  extremity,  it  is  considered  a  brachial  neuritis, 
if  in  the  thorax  it  is  called  intercostal  neuralgia  or  perhaps  pleurisy; 
if  the  louer  extremities  are  affected,  the  cases  are  called  sciatica. 
When  these  painful  sym])tonis  occur  in  the  abdomen,  an  intra- 
abdominal lesion  is  thought  of  and  only  too  often  an  abdominal 
operation  of  one  kind  or  another  performed.  I  am  repeatedly 
seeing  patients  with  disease  of  the  thoracic  cord  who  have  had 

'  No  one  who  is  intorcstcd  in  .spinal-cord  tumors  slionid  fail  to  read  the  original 
report  of  tlic  case.  It  was  published  in  the  Medico-Chirurgical  Transactions, 
London,  1888. 
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one    or    more    lai^arotoinies    or    other    operations    for    snpposed 
abdominal  or  pelvic  disease. 
The  following-  are  a  few  cases  of  this  nature: 

Case  I.-Mrs.  \V.  (Neurolojiical  Institute.  191()).  In  1910, 
the  patient  complained  of  sciatica  and  was  treated  for  it.  As  she 
had  large  hemorrhoids,  these  were  supposed  to  be  the  cause  and 
the  hemorrhoids  were  removed  by  a  surgeon.  The  symj)toms  con- 
tinued and  there  were  added  pains  in  the  lower  portion  of  her  back 
and  extending  into  the  rectum.  As  she  had  a  ni()\al)le  coccyx, 
this  was  removed  in  1911.  In  1912,  the  sphincter  ani  was  stretched 
and  partly  cut.  In  191.S,  a  sigmoidopexy  was  done.  In  1914,  a 
ventral  suspension  was  done.  But  none  of  these  operations  relieved 
the  symptoms.  The  patient  became  more  and  more  miseral)le, 
complaining  constantly  of  a  sensation  of  pressure  in  the  rectum 
with  continual  desire  to  move  her  bowels,  pain  high  up  in  the 
rectum  and  in  the  bladder  and  pain  in  the  lower  portion  of  her 
back.  She  noticed  that  when  she  took  a  cathartic,  she  some- 
times did  not  have  perfect  control  of  her  bowels  and  occasionally 
of  her  bladder.  There  were  no  disturbances  in  the  lower  extrem- 
ities. Finally,  a  lumbar  puncture  was  done  and  yellow  fluid  was 
withdrawn  imder  pressure,  and  then  neurological  examination 
revealed  that  there  were  very  slight  sensory  distiu'bances  over  the 
lower  sacral  areas.  At  the  operation  a  small  tmnor,  about  the 
size  of  an  almond,  was  removed  from  between  the  roots  of  the 
Cauda  equina. 

Case  IL— Samuel  T.  (Neurological  Institute  No.  12,955). 
Four  years  pre\iously  the  patient  suffered  from  rheumatism  in 
both  legs.  For  one  year  he  noticed  that  sneezing  caused  him  severe 
pain  in  the  rectum.  At  the  same  time  be  began  to  have  difficulty 
in  passing  his  water.  He  was  told  that  he  had  a  slight  amount 
of  cystitis,  a  small  amoimt  of  residual  urine  and  a  markedly  large 
l)rostate  and  he  was  adviscfl  to  have  his  prostate  removed.  Before 
subjecting  himself  to  this  operation,  examination  showed  that  the 
lower  abdominal  reflexes  were  weak,  that  the  ankle  jerks  were 
slightly  exaggerated  and  that  there  were  very  slight  sensory  dis- 
turbances. A  lumbar  puncture  was  then  done  and  the  typical 
fluid  of  spinal  cord  tumor  found.  At  the  operation,  a  tumor  about 
the  size  of  a  small  olive  was  removed,  lying  in  fi-ont  of  the  cord 
at  the  level  of  the  tenth  thoracic  segment. 

Case  III.-Mrs.  B.  (Mount  Sinai  Hospital  No.  173,333).  Two 
years'  history  of  ]3ain  in  the  right  hypochrondrimn  and  right  side 
of  the  abdomen.  Cholecystectomy,  later  appendectomy;  no  relief. 
Finally,  spinal  symptoms  discovered.  Laminectomy  and  removal 
of  lobulated  tumor  from  underneath  the  sixth,  seventh,  and  eight 
thoracic  spinal  roots  on  the  right  side. 
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Case  IV.— Alexander  B.  (Mount  Sinai  Hospital  No.  214,385). 
Twenty-one  months'  history  of  attacks  of  pain  in  the  left  hypo- 
chondrium  and  left  lumbar  region,  usually  worse  after  meals. 
After  thirteen  months,  tingling  in  the  soles  of  both  feet  and  slight 
weakness.  Five  months  before  admission,  laparotomy  for  sus- 
pected gastric  ulcer.  November  22,  1921:  laminectomy  and 
removal  of  spinal  cord  tumor  from  the  anterior  and  left  side  of  the 
cord  at  the  seventh  thoracic  segment. 


Instead  of  beginning  with  neuralgic  pain,  some  patients  first 
complain  of  a  persistent  pain  in  the  back  of  the  neck  or  in  the 
thoracic  spine.  The  pain  is  usually  strictly  localized  and  does  not 
radiate  for  a  long  time.  Later  it  may  radiate  around  the  body 
or  down  one  or  both  limbs.  The  pain  is  very  similar  to  that  of 
malignant  disease  of  the  vertebrae,  but  the  pain  of  malignant  dis- 
ease is  more  apt  to  be  felt  in  front  of  the  chest  as  well  as  in  the  back 
and  is  more  often  made  worse  by  movement.  On  the  other  hand, 
patients  with  extramedullarx'  spinal  tumors  often  state  that  the 
pain  in  the  back  is  made  worse  by  coughing  or  by  sneezing.  In 
not  a  few  of  these  patients,  the  roentgen-ray  ])icture  shows  more 
or  less  marked  arthritis  of  the  vertebra?  and  the  roentgen-ray 
changes  may  be  so  marked  that  the  i)atient  is  actually  treated  for 
Pott's  disease.  In  the  early  stages,  it  is  often  difficult  to  differentiate 
the  pain  in  the  back  from  that  which  occurs  in  primary  or  secondary 
vertebral  disease  or  from  aneurysm  of  the  aorta.  For  a  long 
time  the  symptoms  may  be  jierplexing.  In  ever\-  patient  who 
(•(miplains  of  ])ersistent  pain  in  the  back,  re]5eatcd  neurological 
examinations  should  l)e  made. 

Pain  in  the  lower  part  of  the  back  is  one  of  the  earliest  and  most 
contimious  symptoms  of  the  large  intradural  tumors  of  the  lumbo- 
sacral i^arts  of  the  cord  and  of  the  roots  of  the  cauda  equina.  This 
"pain  in  the  small  of  the  back"  is  usually  made  worse  by  movement 
and  l)y  coughing  and  sneezing,  and  may  for  years  be  the  only 
symptom.  The  pain  is  either  continuous  or  occurs  in  attacks  and 
the  patients  are  supposed  to  be  suffering  from  lumbago.  After 
a  period  of,  perhaps,  years,  the  knee  jerks  are  fomid  to  have  been 
lost,  and  then  the  diagnosis  of  loccmiotor  ataxia  may  be  made. 
Finally,  the  characteristic  symptoms  and  signs  of  conns  or  cauda 
})ecome  evident. 

The  late  Dr.  Pearce  Bailey  was  one  of  the  first  to  call  attention 
to  the  fact  that  in  a  certain  nimiber  of  instances,  spinal  cord  tumors 
develop  without  any  ])ainful  symptoms.  These  cases  are  of  suf- 
ficient fre(iuen('y  to  demand  consideration.  It  has  been  my 
ex])erirnce  that  tumors  with  a  painless  onset  occur  either  with  a 
growth  of  small  size  which  has  d(>vel()])ed  from  the  i)ia  or  arachnoid 
on  the  anterior  or  antero-lateral  aspect  or  on  the  posterolateral 
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surface  of  the  cord  hctwecn  two  nerve  roots.      In  these  patients, 
root  syin])toins  may  apjx'ar  hite  instead  of  early  in  the  disease. 

Bailey  was  correct  in  his  statement  that  there  is  a  iirouj)  of 
s])inal  cord  tumors  which  l)(\ii;in  without  pain.  Dr.  Stookey  and 
I,  studyinsi'  my  s])inal  tumor  records,  have  found  that  the  laru'e 
majority  of  cases  of  spinal  tumor  have  some  kind  of  subjective 
sensory  disturhance  as  an  early  symptom.  The  accompanying 
table  (see  Tal)le  I)  ^iives  the  early  sensory  complaints  in  the  patients. 

TABLE    I.  — SENSORY    SYAIFTOiMS   AT   OXsET. 


Root  pains 

Pain  in  hack  or  in  neck 
Pain  in  baek  extending  down  limbs 
Pain  in  homolateral  liiiih  below  level 
Pain  in  contralateral  linil)  l)elow  ]e^•el 
Pain  in  both  legs  below  le\el     . 

Pain  in  rectum 

Pain  in  chest  or  aljdomen     . 
Tingling,   burning,   heaviness,   pin-and 

needle    sensation    or    numbness    of 

homolateral  limb  below  level 
Tingling,  burning,  heaviness,  pin-and- 

needle    sensation    or    mmibness    of 

contralateral  limb  lielow  level 
Tingling   or   numbness   of    lioth    lower 

limbs  

Tingling  without  pain,  on  same  side    . 
Tingling  without  pain,  on  opposite  side 
Numbness  or  heaviness,  but  no  pain    . 
Feeling  of  stiffness,  but  no  pain 
No  sensory  symptoms 

A  number  of  diti'erent  sensations  are  recorded  as  early  symptoms. 
Many  complained  of  a  i)ain  that  was  evidently  radicular  in  character; 
others  of  a  localized  or  radiatinji  })ain  in  the  back,  others  of  a  vis- 
ceral pain.  Tin<ilino;,  l)urnin<i;,  heaviness,  numbness,  stiffness  or 
a  "pin-  and  needle"  sensation,  were  very  often  complained  of. 
Total  absence  of  complaints  regarding  some  kind  of  abnormal 
sensation  was  very  rare  in  extramedullary  and  extradural  growths, 
and  was  somewhat  more  frequent  in  intramedullary  growths.  It 
is  especially  noteworthy  that  a  considerable  number  of  patients 
with  extramedullary  tumors  complained  of  paresthesise  of  some 
kind  — a  symptom  which  was  once  considered  characteristic  of 
intramedullary  growths. 

Diminution  or  loss  of  articular  sense,  which  is  seen  whenever 
one  or  both  posterior  columns  are  involved,  was  never  recognized 
as  such  by  the  patients;  they  are  apt  to  interpret  the  disturbance 
as  a  motor  weakness.  In  not  a  few  instances  the  patients  stated 
positively  that  one  limb  was  much  weaker  than  the  other,  although 
the  examination  showed  that  there  was  no  loss  of  motor  jjower 
but  only  loss  of  the  sense  of  position  of  the  aft'ected  limb. 
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Early  Suhjrctivc  Motor  Disturhauccs.  In  the  majority  of  the 
patients,  the  motor  disturbance  that  is  first  noticed  by  the  patient 
occurs  in  the  upper  or  lower  extremity  on  the  side  of  the  tumor. 
If  the  growth  is  situated  in  the  lower  cervical  (C  vi— C  viii) 
and  upper  thoracic  segments,  the  sequence  of  the  limbs  is  usually 
(1)  homolateral  upper  extremity,  (2)  homolateral  lower  extremity, 
(3)  contralateral  lower,  and  (4)  contralateral  u])per  extremity. 
Somethnes,  however,  the  contralateral  upj^er  limb  is  affected 
before  the  lower  limbs,  and  sometimes  weakness  of  the  contra- 
lateral lower  limb  is  noted  before  the  homolateral  one. 

In  order  to  understand  the  apparently  paradoxical  weakness 
of  the  limb  on  the  side  opjiosite  to  that  of  the  tumor,  the  mobility 
of  the  cord  and  the  mechanical  effects  produced  by  spinal  new- 
growths  should  be  thoroughly  understood. 

In  extradural  and  intradural  growths  which  are  adherent  to  the 
din-a,  the  cord  is  often  pushed  to  the  opposite  side  of  the  dural  sac 
by  the  fluid  between  the  cord  and  the  growth.  When  this  occurs 
there  is  a  period  during  which  the  side  of  the  cord  opposite  to  that 
of  the  tumor  is  pressed  against  the  din-al  sac  and  the  bony  wall 
of  the  spinal  canal.  As  a  result,  contralateral  motor  symptoms 
may  be  observed,  and  on  examination  the  contralateral  limb  may 
be  weak  and  spastic  and  the  reflexes  on  that  side  exaggerated  as 
the  result  of  the  compression  of  that  side  of  the  cord  against  the 
fliu'a  and  bone  wall  of  the  vertebral  canal. 

Early  Objective  Sensory  Dlstiirhances.  The  mobility  of  many 
segments  of  the  spinal  cord  is  such  thfit  sensory  disturbances  may 
also  occur  as  the  result  of  the  mechanism  above  described.  Unless 
correctly  evaluated,  these  sensory  disturbances  may  lead  to  an 
incorrect  localization  of  the  tumor  in  relation  to  the  cord.  In 
tumors  adherent  to  the  dura  (both  extradural  and  intradural) 
there  is  often  a  stage  during  which  the  sensory  disturbances  (espe- 
cially as  regards  pain  and  temperature)  are  more  marked  on  the 
side  of  the  tumor  while  the  motor  signs  are  most  distinct  on  the 
opposite  side.  We  have  l^ecome  accustomed  to  call  this  clinical 
l)icture  a  "reverse  Brown-Sequard."  Similarly  we  have  seen 
early  posterior  column  disturl)ances  with  tumors  on  the  ventral 
aspect  of  the  cord,  from  the  backward  dislocation  of  the  afl'ected 
l)art  of  the  cord  and  the  impact  of  the  posterior  coknnn  against 
the  bony  walls  of  the  spinal  canal.  The  reasons  why  these  dis- 
tur))ances  have  not  been  more  often  observed,  is  that  the  patients 
are  not  more  often  seen  by  a  neurologist  in  the  earliest  stages  of 
spinal  compression. 

In  extramedullary  tumors  of  the  spinal  cord,  the  earliest  evidence 
of  diminution  of  superficial  sensil)ility  is  to  be  found  either  over 
root  areas  at  the  level  of  the  growth  or  in  the  peripheral  parts  of 
the  limbs.  Sensory  disturbance  in  the  toes  or  fingers  should  be 
carefully  looked  for  in  early  suspected  spinal  disease.  It  is  espe- 
cially a])t  to  occur  in  tumors  on  the  posterior  or  ])ostero-lateral 
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aspect  of  the  cord,  and  is  more  rare  in  anterior  ,i;ro\vtlis.  In  the 
latter,  as  well  as  in  intramedullary  tumors,  the  earliest  and  most 
marked  sensory  disturbance  involves  the  dermatomes  just  below 
the  segmentary  cord  level. 

The  Diagnosi.s  of  the  Location  of  Tumors  in  Relation  to  the  Cord. 
It  is  no  longer  sufficient  to  make  a  diagnosis  of  an  extramechillary 
tumor  at  one  or  another  level  of  the  cord;  we  must  now  diagnose 
the  exact  relation  of  the  tumor  to  the  cord.  In  order  to  make  this 
more  precise  localization,  a  general  plan  of  classification  of  the 
relations  of  such  growths  is  necessary. 

We  are  accustomed  to  classify  tumors,  in  their  relation  to  the 
cord,  in  the  following  manner:  Tumors  behind  the  posterior 
roots  we  call  posterior;  those  between  the  posterior  roots  and  the 
dentate  ligament  are  postero-lateral ;  those  between  the  dentate 
and  the  anterior  roots  are  antero-lateral;  finally,  those  in  front  of 
the  anterior  roots  are  anterior  growths. 

The  following  two  tables  (Tables  II  and  III)  give  the  segmentary 
level  and  the  local  relations  of  the  growths  in  our  patients.  In 
the  second  table  (Table  III)  the  tumors  of  the  conus  and  cauda 
equina  are  not  included  because  these  tumors  usually  surround 
and  lie  between  the  caudal  roots  and  exact  classification  as  to  their 
relation  to  the  structures  is  not  possible.  This  second  table  shows 
that  in  our  experience  ()2  per  cent  of  the  extrameduUary  growths 
lie,  according  to  our  method  of  classification,  on  the  posterior  or 
})ostero-lateral  aspect  of  the  cord,  while  36  per  cent  lie  anterior  or 
antero-lateral.  This  high  relative  proportion  of  ventral  or  ventro- 
lateral growths  is  of  considerable  importance  because  it  is  the 
growths  in  these  locations  that  often  give  indefinite  symptoms  and 
signs  for  a  considerable  period  of  time. 

TABLE    II.  — SEGMENT    LEVEL   OF  TLT^IORS. 

ExtrameduUary.  Extradural.  Intramedullary. 

Cervical— 1-4 3  0  0 

4-8 11  4  8 

Thoracic— 1-4 7  2  2 

4-8 10  5  2 

8-12 9  2  3 

Lumbosacral  and  cauda 15  0  0 

Totals 55  13  15 

TABLE    III.  — RELATION    OF   TUMORS   TO    SURFACES    OF   CORD. 

ExtrameduUary. 
(Not  including 
conus  and  cauda.)  Extradural. 

Anterior  and  median 1  1 

Anterior  and  lateral 0  4 

Antero-lateral 6  2 

Posterior  and  median 2  0 

Posterior  and  lateral 12  2 

Postero-lateral 14  3 

Lateral  and  posterior 1  0 

Anterior  and  posterior 0  1 

42  13 
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Posterior  tumors  are  characterized,  above  all,  by  root  pains  and 
by  very  marked  jiosterior  column  disturbances.  In  growths  on 
the  dorso-lateral  side  of  the  cord,  the  root  pains  are  apt  to  be  very 
severe,  and  the  BroAvn-Sequard  t\'pe  is  ai)t  to  be  very  distinct. 
If  a  suspected  spinal  tumor  causes  root  signs  on  one  side  of  the 
body,  sensory  disturbances  on  the  same  side,  and  motor  disturb- 
ances on  the  opposite  side  of  the  body  (excluding,  of  course,  tumors 
between  the  roots  of  the  cauda  equina)  there  is  considerable  proli- 
ability  that  the  tumor  is  either  extradural  or  intradural  and  pri- 
marily from  the  dura  itself. 

(xrowths  on  the  ventro-lateral  aspect  are  apt  to  have  a  beginning 
without  root  pains  with  a  Brown-Sequard  ])icture  and  early  local 
muscle  atrophies.  Growths  in  this  location  may  also  give  signs 
of  a  reversed  Brown-Sequard  picture,  and  in  such  instances,  also, 
the  diagnosis  of  a  dural  origin  is  jirobable.^ 

Tumors  on  the  anterior  as])ect  of  the  cord  very  frc(iuently  have 
a  painless  beginning,  with  tingling  in  one  or  both  lower  limbs  and 
relatively  late  sensory  disturbances. 

If  we  exclude  root  signs,  hyperesthesia  and  diminution  of  sen- 
sation, there  is  no  doubt  that  in  a  large  nmnber  of  the  patients,  if 
seen  early  enough,  the  first  ol)jective  sensory  disturl)ances  will  be 
found  in  the  most  peripheral  part  of  the  lower  extremities  in  pos- 
terior or  postero-lateral  growths,  and  over  the  trunk  in  anterior 
or  antero-lateral  tumors.  A  sensory  disturbance,  m(^st  marked 
near  the  level  of  the  spinal  lesion,  is  characteristic  also  of  intra- 
medullary growths,  but  in  these  ])atients  a  Brown-Sequard  syn- 
drome or  even  an  indication  of  this  clinical  picture  is  rare.  We  have 
not,  I  believe,  paid  sufheient  attention  to  this  subject  and  have 
not,  in  suspected  spinal  tumors,  made  a  thorough  search  for  the 
slightest  evidence  of  diminution  of  sensation  in  the  i)eripheral  parts 
of   the  lower  extremities. 

In  direct  contradiction  to  the  belief  which  is  general  and  which 
is  to  the  effect  that  there  is  no  arrangement  of  fibers  in  the  tJHicts 
of  the  cord  corresponding  to  extremities  and  to  different  parts  of 
the  extremities— a  belief  which  for  many  years  has  been  grounded 
on  clinical  and  pathological  evidence— I  have  become  convinced 
that  there  is  a  grouping  of  fibers  for  the  different  ])arts  of  the  body 
in  most  if  not  all  of  the  ])athways  of  the  cord.  It  is  only  on  such 
a  basis  that  it  is  possil)le  to  exi)lain  the  not  infreciuent  occurrence 
of  motor  and  sensory  disturbances  in  the  lower  lim})s  as  the  earliest 
signs  and  symptoms  of  extremedullary  cord  tumors  in  the  cervical 
region. 

If  all  the  facts  to  which  attention  has  been  called  in  the  fore- 
going remarks  are  taken  into  account,  they  will  })e  found  to  aid 

■•  'lliis  sulijoct  in  of  cDosidiM'nhlo  dingnnstic  iiiipoi'tnii'T,  and  wo  shall,  in  another 
j)apor,  diiscuss  the  mechanical  cITccts  of  spinal-cord  tumors  and  the  resullins  ^■aria- 
tions  in   tlie  symptomatology. 
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in  the  (Htt'erentiation  })et\veen  extraint'diilhiry  and  inti-ani(Mlullai\ , 
and  also  between  extradnral  and  intradnral  growths. 

From  the  snruical  standj)()int,  the  finer  h)cahzati()n  of  a  tnnior 
with  ret'erenee  to  tiie  eord  is  of  hn])ortanee,  for  it  wiU  aUow  the 
surgeon  to  phin  and  execute  his  operation  in  accordance  with  the 
conditions  that  exist.  Thus,  if  a  tumor  is  supposed  to  he  on  the 
anterior  aspect  of  the  cord  and  more  to  one  side,  more  of  the  himime 
on  that  side  will  have  to  l)c  rcmo\"ed  in  order  to  gain  the  best  access 
to  the  front  of  the  si)inal  cord,  and  the  number  of  vertebral  arches 
to  be  at  first  removed  will  have  to  be  larger,  as  it  is  probable  that 
the  cord  will  have  to  \)v  dislocated  in  order  to  expose  and  remove 
the  tumor. 

If,  on  the  other  hand,  the  growth  lies  on  the  posterior  aspect  of 
the  cord,  the  numl)er  of  vertebral  arches  and  the  amount  of  each 
arch  that  is  removed  in  the  laminectomy  may  be  reduced  to  the 
minimum. 


LARYNGEAL  PARALYSIS  ASSOCIATED  WITH  THE  JUGULAR 
FORAMEN  SYNDROME  AND  OTHER  SYNDROMES.* 

By  (tokdox  B.  New,  M.I)., 

SECTION    OX    LARYXGOLOGV,    ORAL  AXD    PL.\STIC    SURGERY,    MAYO   CUXIC,    ROCHESTER, 

MIXXESOTA. 

Co.mplete  unilateral  i)aralysis  of  the  recurrent  laryngeal  nerve 
is  not  uncommon  and  is  usually  due  to  aortic  aneurysm,  carcinoma 
of  the  esophagus,  or  ])ressure  on  the  nerve  from  some  type  of  neo- 
plasm. 

Jackson,  in  1804,  first  described  complete  unilateral  laryngeal 
paralysis  associated  with  paralysis  of  the  soft  palate,  tongue, 
trapezius  and  the  sternocleidomastoid  muscles.  Since  the  lesion 
occurs  in  the  region  of  the  jugular  foramen  where  the  ninth,  tenth, 
and  eleventh  cranial  nerves  leave  the  skull  and  the  hypoglossal 
foramen,  through  which  the  hypoglossal  nerve  passes,  the  syndrome 
has  been  called  the  jugular  foramen  syndrome  of  Jackson. 
Jackson's  original  description  does  not  contain  details  with  regard 
to  the  involvement  of  the  ninth  cranial  nerve,  as  shown  by  the 
change  in  the  sensation  of  taste  on  the  posterior  part  of  the  tongue 
and  by  involvement  of  the  pharynx. 

Mackenzie,  in  1SS3,  reported  a  patient  with  a  syphilitic  lesion 
of,  or  near  the  medulla  causing  paralysis  of  the  soft  palate,  tongue, 
vocal  cord,  and  the  sternocleidomastoid  and  trapezius  muscles. 
The  patient  did  not  respond  to  treatment  for  syphilis.  He  had 
constant  headache  and  vomited  occasionally.     A  swelling  of  nine 

*  Thesis  submitted  to  American  Laryngological  Association,  May,  1922. 
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months'  duration  involved  the  left  side  of  the  soft  palate  and  the 
tonsil,  and  displaced  the  uvula  to  the  right.  It  is  possible  that  this 
patient  had  a  nasopharyngeal  tumor  with  secondary  affection  of 
the  jugular  foramen  and  intracranial  involvement.  Mackenzie, 
in  discussing  Jackson's  case,  at  the  Harvaine  Society,  in  1886,  said 
that  he  had  seen  8  patients  with  unilateral  paralysis  of  the  tongue, 
soft  palate,  and  vocal  cords. 

Collet,  in  1915,  reported  a  case  of  what  he  called,  "The  total 
syndrome,"  in  which  the  ninth,  eleventh,  and  twelfth  cranial  nerves 
were  affected.  The  patient  was  a  soldier  who  had  received  a  bullet 
wound  in  the  right  mastoid  region.  He  complained  of  difficulty  in 
swallowing,  deafness,  and  noises  in  the  ear.  The  roentgen-ray 
showed  a  shra])nel  ball  situated  at  the  base  of  the  skull.  There 
was  hemiplegia  of  the  tongue,  larynx,  palate,  and  pharynx  and  of 
the  sternocleidomastoid  and  trapezius  muscles,  and  lack  of  per- 
ception of  taste  at  the  base  of  the  tongue  on  the  side  involved. 

x\vellis,  Schmidt,  and  Tapia  have  reported  syndromes  associated 
with  laryngeal  paralysis  in  which  certain  variations  have  occurred. 
Avellis  reported  paralysis  of  the  tenth  cranial  nerve,  Schmidt  of 
the  tenth  and  eleventh  nerves,  and  Tapia  of  the  eleventh  and 
twelfth. 

Lannois  and  A'ernet  reported  2  cases  of  war  wounds;  in  1  the 
bullet  entered  the  malar  region  and  in  the  other  it  entered  the 
preauricular  region.  In  both  cases  the  ninth,  tenth,  eleventh,  and 
twelfth  nerves  were  affected,  and  in  the  second  case  the  cervical 
sympathetic  as  well. 

Lannois  and  Jouty  reported  a  case  of  a  soldier  injured  back  of 
the  angle  of  the  jaw;  the  last  four  cranial  nerves  were  affected. 
These  authors  found  that  17  instances  of  the  jugular  foramen 
syndrome  had  been  reported. 

Vernet  reported  a  case  in  which  a  soldier  was  injured  by  a  shell 
fragment  passing  through  the  external  auditory  canal.  Roentgen- 
ograms revealed  the  fragment  in  the  prevertebral  region.  Besides 
the  total  syndrome  the  seventh  nerve  on  the  injured  side  was 
paralyzed  by  the  wound. 

Hall,  in  a  consideration  of  the  etiology  of  unilateral  paralysis  of 
the  recurrent  laryngeal  nerve,  collected  116  cases  and  found  that 
in  10,  besides  the  laryngeal  paralysis,  there  was  hemiplegia,  paralysis 
of  the  face,  palate,  pharynx,  and  trapezius  and  sternocleidomastoid 
muscles. 

Thomson,  in  an  analysis  of  the  360  cases  of  unilateral  paralysis 
of  the  larynx,  found  1  in  which  symptoms  were  due  to  an  extra- 
cranial growth  close  to  the  exit  of  the  vagus. 

Guder  and  Dufour  reported  63  cases  of  unilateral  paralysis  of 
the  recurrent  laryngeal  nerve,  but  none  were  associated  with  the 
jugular  foramen  syndrome. 

Aloin  reported  a  case  of  acute  phlegmon  of  the  pharynx  and  neck; 
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the  patient  developed  paralysis  of  the  soft  i)ahite,  vocal  cord  and 
tongue  with  weakening  of  the  shoulder  muscles  due  to  neuritis  of 
the  tenth,  eleventh,  and  twelfth  cranial  nerves.  lie  noted  tliat 
involvement  of  the  tenth  nerve  was  shown  by  intense  salivation, 
pulse  140,  and  difficulty  in  breathing  not  accounted  for  by  any 
mechanical  cause.  Several  months  passed  before  the  paralyzed 
muscles  returned  to  normal. 

Cauzard  and  Laignel-Levastine  reported  a  syphilitic  lesion  of 
the  right  bulb  with  involvement  of  the  fifth,  seventh,  ninth,  tenth, 
eleventh  and  twelfth  cranial  nerves. 

Beck  and  Hassin  reported  a  case  of  tuberculosis  of  the  cer\ical 
glands  and  secondary  invasion  of  the  ninth,  tenth,  eleventh,  and 
twelfth  nerves.  The  symptoms  improved  markedly  following 
removal  of  the  glands.  The  symptoms  recurred,  and  a  second 
operation  was  performed  to  free  the  nerve  from  the  scar  tissue. 

Pollock  reported  a  similar  case  in  a  man  in  whom  the  last  four 
cranial  nerves  and  cervical  sympathetic  nerves  were  affected  owing 
to  tuberculous  adenitis.  There  was  no  change  in  pulse,  respiration, 
secretion  or  sensation. 

It  is  seen  that  many  varieties  of  symptoms  may  result  from 
involvement  of  the  last  four  cranial  nerves  in  the  region  of  the 
jugular  foramen. 

Lannois  and  Bourcart  reported  the  involvement  of  the  cervical 
sympathetic  nerve  associated  with  laryngeal  paralysis. 
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Vernet  gives  a  complete  table  showing  the  ellect  of  paralysis  of 
the  ninth,  tenth,  eleventh,  and  the  twelfth  cranial  nerves.  What 
he  considers  the  internal  branch  of  the  eleventh  nerve  is  usually 
classified  in  this  country  as  part  of  the  tenth.  This,  however,  is 
a  matter  of  nomenclature.  The  distribution  of  the  ninth  and 
tenth  nerves,  as  seen  in  Table  II,  is  not  absolute.  The  afi'ection 
of  the  cervical  sympathetic  nerve  is  shown  by  myosis,  narrowing 
of  the  palpebral  fissure,  and  enophthalmos. 


table  il— paralysis  of  the  last  four  cranial  nerves. 


Paralysis 
the    ninth 


of 


Paralysis 
the  tenth. 


of 


Paralysis  of 
the  eleventh  in- 
ternal branch. 

Paralysis  of 
the  eleventh  ex- 
ternal branch. 

Paralysis  of 
the  twelfth. 


Vernet. 

Paralysis  of  the  superior 
constrictor  of  the  jjharynx 
(curtain  movement  of  tiie  po.s- 
terior  wall,  disturbances  in 
deglutition  of  solids). 

Disorders  in  taste,  posterior 
one-third  of  tongue. 

Disorders  in  sensibility  of 
half  of  the  soft  palate,  of  the 
pharynx,  of  the  larynx  and  of 
the    auricular    branch. 

Disorders    of    salivation. 

Coughing  crises. 

Disorders  of  respiration 
(intermittent  dyspnea  and 
pseudo-asthma) . 


Paralysis  of  half  of  the  soft 
palate    and    larynx. 

Acceleration  of  the  pulse. 

Paralysis  of  the  sternoclei- 
domastoid and  trapezius  rau.s- 
cles. 

Hemiparesis  of  the  tongue. 


Oppenheim. 

Loss  of  taste  over  the  po.s- 
terior  part  of  the  tongue. 

Difficulty  in  sw.aIlowing 
owing  to  paralysis  of  some  of 
the  pharyngeal  muscles. 

Abolition  of  reflex  excita- 
bility of  the  pharjTigeal 
mucosa. 

Unilateral  paralysis  of  the 
palate,  pharynx  and  larynx. 

Anesthesia  of  the  pharynx, 
larynx  and  external  auditory 
meatus,    rarely    found. 

Sometimes  slowing,  some- 
times acceleration  (irregular- 
ity) of  breathing. 

Heart  symptoms  not  con- 
stant, sometimes  slowing  but 
most   often   accelerated. 

Paralysis  of  the  sterno- 
cleidomastoid and  trapezius 
muscles. 


Hemiparesis  of  the  tongue. 


Report  of  Seven  Cases  Observed  in  the  Mayo  Clinic.  Case  I 
(A81249).— Mrs.  T.  J.  L).,  aged  si.xty-two  years,  came  to  the  Clinic, 
June  29,  1921.  She  had  had  two  operations  for  exophthalmic 
goiter,  February  3,  1914,  and  January  0,  191'),  respectively.  For 
the  last  two  or  three  years  she  had  noticed  shrinking  and  weakness 
of  the  right  side  of  the  tongue.  The  last  nine  months  she  had  had 
hoarseness,  and  breaking  of  the  voice,  difficulty  in  swallowing, 
regurgitation  of  food,  breathlessness  on  exertion,  and  pronounced 
tachycardia  and  palpitation.  She  had  had  pain  in  the  left  arm 
for  three  or  four  months. 

Examination  revealed  the  middle  line  of  the  palate  displaced  to 
the  left,  and  partial  paralysis  of  the  right  side  of  the  palate.  The 
right  side  of  the  tongue  was  atrophied  and  protruded  to  the  right. 
The  riirht  vocal  cord  was  fixed  in  the  intermediate  or  cadaveric 


np:w:  larynceal  i'ahalvsis  7o1 

position.  No  pathological  cliaiifi'es  were  {leinoiistrahle  in  tlu;  naso- 
pharynx, nor  was  change  in  sensation  (lenionstral)le  in  the  pharynx 
or  larynx.  The  right  sternocleidomastoid  and  traj)eziiis  muscles 
were  partially  i)aralyzed  and  atrophied. 

Summary.  In  this  case  the  tenth,  eleventh,  and  twelt'th  nerves 
on  the  right  side  were  affected  partially.  The  etiological  factor  was 
questionable  hut  the  condition  was  probably  due  to  a  neoplasm 
in  the  region  of  the  jugular  foramen. 

Case  II  (Al()r)8()*)).--Mr.  II.  X.,  aged  hfty-two  years,  came  to 
the  Clinic,  July  13,  ]!)2],  because  of  recurring  epithelioma  of  the 
right  cheek.  He  had  had  sy{)hilis  thirty  years  before.  When  a 
child  he  had  been  injured  on  the  right  cheek  at  the  site  of  the  present 
lesion.  The  area  had  remained  discolored  until  twelve  years  before 
when  a  sore  had  developed.  In  1918,  this  area  was  plastered  by  a 
cancer  quack  and,  in  1920,  it  was  excised.  Roentgen-ray  treat- 
ments had  been  carried  out  four  months  before;  the  cheek  had  been 
cauterized  and  medicinal  treatment  given  by  the  local  physician  one 
week  l)efore. 

Examination  showed  a  recently  cauterized  oj)ening  in  the  right 
cheek  just  below  the  malar  bone,  3.7o  cm.  in  diameter  and  2.5  cm. 
deep.  A  specimen  removed  from  the  margin  revealed  basal-cell 
epithelioma.  The  Wassermann  reaction  was  strongly  positive, 
amounting  to  total  inhibition. 

July  20,  191(),  the  area  on  the  right  cheek  was  thoroughly  cauter- 
ized with  soldering  irons  and  treatment  for  syphilis  instituted. 

The  patient  returned  June  (>,  1910,  complaining  of  diplopia  and 
pain  over  the  right  side  of  the  head.  Examination  showed  paralysis 
of  the  right  external  rectus  muscle  and  involvement  of  the  fifth 
nerve.  August  8,  1919,  almost  complete  paralysis  of  the  right 
fourth,  fifth,  and  sixth  nerves  had  developed. 

February  24,  1921,  the  patient  returned  and  requested  a  plastic 
closure  of  the  opening  in  the  right  cheek,  about  .")  cm.  in  diameter, 
which  coimected  the  nose,  the  antrum,  and  the  mouth.  Since  our 
last  examination,  August  1919,  two  operations  had  been  done  else- 
where, one,  fifteen  months  before,  and  one,  twelve  months  before. 
The  right  eye  had  been  removed  with  the  orbital  growth  and  a 
plastic  operation  attempted.  Examination  then  showed  a  recurring 
l)asal-cell  epithelioma  at  the  right  margin  of  the  orbit.  The  left 
eye  was  normal,  the  fundus  negative,  and  vision  6/G.  There  was 
a  definite  fulness  in  the  right  nasopharynx.  The  small  recurrent 
growth  was  removed  and  treatment  for  syi)hilis  was  given. 

December  27,  1921,  the  patient  returned  complaining  of  pain  on 
the  right  side  of  the  head,  hoarseness,  and  difficulty  in  swallowing. 
The  right  side  of  the  soft  palate  and  pharynx  was  paralyzed  and 
the  right  cord  was  fixed  in  a  cadaveric  position.  There  was  dimin- 
ished sensation  over  the  right  side  of  the  pharynx  and  a  collection 
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of  mucus  in  the  hypopharynx.  There  was  paralysis  of  the  right 
sternocleidomastoid  and  trapezius  muscles.  The  right  naso- 
pharynx was  filled  with  a  sloughing  area,  malignant  in  appearance. 
The  ])atient  was  deaf  in  the  right  ear  owing  to  involvement  of  the 
nasopharynx.  There  was  complete  facial  paralysis  on  the  right 
with  areas  of  anesthesia  on  the  affected  side. 

Roentgenograms  of  the  skull  were  negative;  examination  of  the 
left  fundus  was  negative.  The  pulse  was  88,  and  there  was  no 
respiratory  trouble.  Examination  showed  involvement  of  the 
fifth,  seventh,  ninth,  tenth,  eleventh,  and  twelfth  cranial  nerves. 

Summary.  The  right  third,  fourth,  fifth,  sixth,  seventh,  ninth  ( :), 
tenth,  eleventh,  and  twelfth  cranial  nerves  were  affected  owing 
to  direct  extension  from  an  epithelioma  of  the  cheek  to  the  region 
of  the  jugular  foramen  and  possible  extension  intracranially. 

Case  III  (A2S1166).  Mr.  M.  F.  M.,  aged  forty-seven  years, 
came  to  the  Clinic,  February  2,  1921.  Six  weeks  before,  the 
l)atient  had  had  pain  over  the  right  mastoid  region  and  had  noticed 
something  wrong  with  his  throat  which  seemed  sore.  His  home 
physician  had  lanced  it,  expecting  to  find  an  abscess,  but  no  pus 
was  found.  Pain  in  the  right  ear  had  been  accompanied  by  slight 
deafness.  The  patient  had  been  unable  to  swallow  for  a  week,  as 
fluids  strangled  him  and  regurgitated  into  his  nose.  He  had  lost 
17  pounds  in  the  last  six  weeks. 

Examination  showed  drooping  of  the  right  upper  eyelid  and  a 
small  right  pupil.  A  non-ulcerating  mass  in  the  right  side  of  the 
nasopharynx  extended  into  the  pharynx  and  partially  into  the 
hypopharynx.  Metastatic  glands  were  present  at  the  right  angle 
of  the  jaw.  The  muscles  on  the  right  side  of  the  palate  were 
paralyzed.  There  was  a  great  deal  of  mucus  in  the  right  pyriform 
fossa  and  the  right  cord  was  fixed  in  the  intermediate  or  cadaveric 
position.  The  right  side  of  the  larynx  was  somewhat  insensitive 
and  paralysis  of  the  muscles  of  the  right  side  of  the  pharynx  and 
of  the  sternocleidomastoid  and  trapezius  muscles  was  noted.  The 
tongue  protruded  to  the  right.  There  were  no  respiratory  or  cardiac 
disorders.  The  ninth,  tenth,  eleventh,  and  twelfth  nerves  were 
affected  by  the  nasopharyngeal  and  the  pharyngeal  tumor. 

Summary.  This  patient  presented  a  rapidly  growing  tinnor, 
probably  lymi)hosarcoma,  of  the  right  nasopharynx  and  pharynx, 
and  affecting  the  ninth  (?),  tenth,  eleventh,  and  twelfth  nerves  and 
the  cervical  sympathetic  nerve. 

Case  1\'  (A28r)410).-Mr.  A.  W.,  aged  thirty-five  years,  came 
to  the  Clinic,  August  29,  1919,  on  account  of  roaring  and  pain  in  the 
right  ear  of  two  years'  duration.  A  year  before  he  had  become  deaf. 
Since  then  he  had  had  attacks  of  sharp  pains  in  the  right  ear  which 
had  lasted  only  a  few  miinites.     There  was  no  discharge  from  the 
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ear,  but  about  one  year  ago  a  small  tumor  liad  iippcared  Ix'Kav  it. 
The  patient's  general  health  was  good. 

Examination  revealed  a  small,  rounded,  pedunculated  tumor  on 
the  floor  of  the  right  auditory  canal,  1.5  mm.  in  diameter,  and  a 
tumor  in  the  right  i)aroti(l  region  just  posterior  to  the  ascending 
ramus  of  the  jaw,  which  was  about  3.75  cm.  in  diameter  and  "felt" 
malignant.  The  tumor  in  the  auditory  canal  was  removed,  but 
malignancy  was  not  demonstrable  microscopically,  "^'he  ear  drum 
was  normal.  A  roentgenogram  of  the  skull  was  negative  and  the 
neurological  examination  afforded  nothing  of  note.  September  3, 
1919,  the  mass  in  the  parotid  region  was  explored  by  Dr.  Sistrunk, 
but  the  tissue  removed  did  not  show  malignancy. 

The  patient  returned  October  21,  1920,  complaining  of  loss  in 
weight,  hoarseness,  and  difficulty  in  swallowing  of  eight  weeks' 
duration.  He  had  pain  lasting  for  a  few  minutes  at  a  time  in  the 
right  shoulder  and  right  side  of  the  neck.  The  right  cord  was  fixed 
in  the  cadaveric  position  with  a  collection  of  mucus  in  the  pyriform 
fossa.  Paralysis  of  the  soft  palate,  pharynx,  and  vocal  cord  was 
complete  on  the  right  side.  Neither  edema  nor  neoplasm  was 
visible.  The  tiunor  below  the  right  ear  in  the  parotid  region  was 
still  present.  The  sternocleidomastoid  and  trapezius  muscles 
were  partially  paralyzed. 

The  ninth,  tenth,  eleventh,  and  twelfth  cranial  nerves  were 
affected,  due  to  a  tumor  arising  in  the  right  parotid  region  and 
extending  to  the  jugular  foramen. 

November  13,  1920,  Dr.  Adson  explored  the  area  and  found  a 
carcinoma  of  the  mixed-tumor  type,  3  cm.  in  diameter  and  17.5 
cm.  in  length,  situated  in  the  region  of  the  jugular  foramen  outside 
of  the  skull  with  some  extension  into  the  cranial  cavity  through 
the  foramen.  The  tumor  was  removed.  The  patient  recovered 
uneventfully,  Init  with  no  change  in  the  nerve,  as  had  been  expected. 

Summary.  In  this  case  the  tumor  was  a  carcinoma  of  the  mixed- 
tumor  type  in  the  right  parotid  region.  The  carcinoma  invoh'ed 
the  jugular  foramen  extracranially,  and  the  ninth,  tenth,  eleventh, 
and  twelfth  cranial  nerves. 

Case  V  (A34S444).  — ^Irs.  W.  B.,  aged  forty-two  years,  came  to 
the  Clinic,  February  3,  1921.  She  complained  of  weakness,  hoarse- 
ness, choking  sensation,  and  drooping  of  the  right  eyelid  of  about 
two  years'  duration.  When  swallowing,  she  had  noticed  a  chok- 
ing sensation  in  the  throat,  and  coughing  had  l)rought  food  l)ack 
into  her  mouth.  Sixteen  months  before,  she  had  noticed  that  the 
right  side  of  her  tongue  was  thick  and  stiff.  When  eating  she  had 
perspired  freely  over  the  right  side  of  the  face  and  scalp  so  that 
drops  of  water  fell  to  her  shoulder.  Her  heart  had  j)alpitated  at 
times  and  she  had  become  dyspneic  when  climbing  stairs.  She 
had  lost  32  pounds  in  weight,  10  during  the  last  month. 
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Examination  revealed  a  very  slight  ]>tosis  of  the  right  upper 
eyelid;  the  right  pupil  was  myotic.  Vision  was  normal.  Exami- 
nation of  the  nasopharynx  was  negative.  The  right  half  of  the 
tongue;  the  right  side  of  the  soft  palate,  and  all  of  the  pharyngeal 
muscles  were  paralyzed  and  atrophied.  The  right  vocal  cord  was 
fixed  in  an  intermediate  position.  There  was  marked  anesthesia 
over  the  soft  palate,  the  right  i)harynx,  and  the  larynx.  The 
sternocleidomastoid  and  trai)ezius  muscles  were  not  paralyzed.  A 
firm  mass  3.5  cm.  in  diameter  was  found  between  the  right  angle 
of  the  jaw  and  the  mastoid  process.  Examination  of  the  heart 
revealed  a  loud  systolic  murmur,  heard  best  at  the  apex  and  trans- 
mitted to  the  axilla.  Anemia  was  marked.  The  hemoglobin  was 
30  per  cent,  the  erythrocytes  numbered  3,17(),0()()  and  the  leuko- 
cytes 5800.  The  color  index  was  0.4;  polynuclear  neutrojihils,  ()7.5; 
small  lymphocytes,  27.5;  large  lymphocytes,  4.5;  baso])hils,  0.5; 
anisocytosis  and  poikilocytosis  were  slight. 

Summary.  This  case  illustrates  involvement  of  the  ninth,  tenth, 
and  twelfth  cranial  nerves  and  possibly  partial  involvement  of 
the  cervical  sympathetic  nerve  by  a  mixed  tumor  in  the  region  of 
of  the  jugular  foramen. 

Case  \l  (A3505()S).  — Mrs.  F.  O.  B.,  aged  fifty-four  years,  came 
to  the  Clinic,  February  25,  1921.  Three  months  before,  she  had 
noticed  pain  above  and  behind  the  right  eye  and  deafness  in  the 
right  ear.  Two  months  before,  she  had  had  difficulty  in  opening 
the  mouth  ^^ide,  a  swelling  had  appeared  on  the  right  side  of  the 
face,  and  the  right  nostril  had  become  obstructed.  Three  weeks 
liefore,  the  corner  of  the  mouth  and  the  upj^er  eyelid  on  the  right 
side  had  begun  to  droo]).  Two  weeks  before,  she  had  noticefl  that 
she  could  not  move  the  right  eye;  it  became  mor<>  prominent,  and 
blindness  developed  gradually. 

The  general  examination  showed  nothing  of  note.  Examination 
of  the  eyes  revealerl  a  proptosis  of  the  right  with  droo]:>ing  of  the 
upper  eyelid,  complete  ophthalmoplegia,  and  blurring  of  the  disc. 
Pupillary  refiexes  were  absent;  the  right  pupil  was  dilated.  Vision 
of  the  right  eye  was  0,  of  the  left  0/4.  There  was  bulging  of  the 
right  temporal  region.  A  tumor,  ulcerated  and  bulging  to  the 
middle  line,  filled  the  right  side  of  the  nas()j)harynx.  The  Eustachian 
tube  could  not  be  seen.  The  right  side  of  the  palate  and  ])harynx 
was  paralyzed.  The  tongue  deviated  to  the  right.  There  was  no 
laryngeal  paralysis.  Sensation  was  decreased  over  the  right  cheek, 
the  forehead  and  chin,  and  the  action  of  the  nniscles  of  mastication 
was  imj)aired.  The  trapezius  and  the  sternocleidomastoid  muscles 
were  not  ])aralyzed.     Deafness  Avas  complete  in  the  right  ear. 

Summary.  This  case  illustrates  invohcment  of  the  third,  fourth, 
fifth,  sixth,  ninth,  tenth,  and  twelfth  cranial  nerves  and  probably 
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the  cervical  syiiii)atlictic  ncrv(^  by  a  rapidly  i;r()\viii<;-  nasopharyn- 
geal tumor,  ])r()l)al)l\'  lymphosarcoma.  TUv  (Icaliicss  was  (nvini;' 
to  eucroachnient  of  the  tumor  on  the  Eustachian  tul)e. 

Case  VII  (A361362).— Mrs.  G.  L.,  aged  forty  years,  came  to 
the  Clinic,  June  15,  1921.  Seven  years  before,  following  cliild- 
birth,  the  patient  had  noticed  difficulty  in  swallowing.  Three 
years  later,  she  had  become  suddenly  hoarse;  this  persisted.  She 
had  not  coughed,  l)ut  in  swallowing  she  had  difficulty  in  kee|)ing 
food  from  falling  into  the  windpi])e  or  passing  into  the  nose.  Six 
years  before,  she  had  noticed  gradual  wasting  and  weakening  of 
the  right  shoulder  and  arm  which  had  continuetl  to  ache  since  the 
onset  of  the  trouble.  The  tonsils  and  many  teeth  had  been  removed 
without  relief.  She  had  had  headache  over  the  right  occipital 
region  often.  The  right  side  of  her  tongue  had  felt  thick  and  at 
times  she  had  difficulty  in  speaking. 

Examination  of  the  right  side  of  the  tongue  revealed  paralysis 
and  atrophy.  The  right  side  of  the  palate,  pharynx,  and  larynx 
was  paralyzed,  and  the  right  trapezius  and  sternocleidomastoid 
muscles  were  atrophied.  The  right  vocal  cord  was  in  the  inter- 
mediate position.  There  was  a  collection  of  food  in  the  right  hypo- 
pharynx.  Roentgen-ray  examinations  of  the  head  and  of  the 
cervical  spine  were  negative;  examination  of  the  eyes  and  the 
Wassermann  reaction  on  the  blood  were  negative. 

Summary.  This  case  illustrates  involvement  of  the  ninth,  tenth, 
eleventh,  and  twelfth  cranial  nerves  on  the  right  side,  probably 
owing  to  a  mixed  tumor  in  the  region  of  the  jugular  foramen. 

Discussion.  In  6  of  the  7  cases  in  the  series  there  was  unilateral 
complete  laryngeal  paralysis  associated  with  the  jugular  foramen 
syndrome  or  other  syndromes,  and  in  1  case  (Case  \T),  there  was 
paralysis  of  the  right  side  of  the  palate  and  pharynx,  and  involve- 
ment of  the  second,  third,  fourth,  fifth,  sixth,  eleventh,  and  twelfth 
cranial  nerves  and  of  the  cervical  sympathetic  nerve,  without  laryn- 
geal paralysis.  In  all  the  cases  in  which  the  larynx  was  jjaralyzed 
the  vocal  cord  was  in  the  intermediate  or  cadaveric  position  and 
not  in  the  middle  position  usually  taken  by  it  after  an  injury  to 
the  recurrent  laryngeal  nerve. 

Cases  II  and  VI  are  unusual  on  account  of  the  extent  of  the 
involvement  of  the  nerves.  In  Case  II  the  third,  fourth,  and  sixth 
nerves  were  probably  affected  in  the  orbit  owing  to  extension  of 
the  epithelionui.  The  fifth  and  seventh  nerves  were  probably 
afiected  intracranially,  and  the  ninth,  tenth,  eleventh,  and  twelfth 
nerves  by  direct  extension  of  the  tumor  to  the  region  of  the  jugular 
foramen.  The  patient  was  deaf  on  the  side  involved  because  of 
encroachment  on   the  Eustachian  tube  in  the  nasopharynx.     In 
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Case  VI  a  nasopliaryngeal  tiiinor  atlected  the  seco!i(].  third,  fourth, 
fifth  and  sixth  nerves,  probably  intracranially,  and  the  ninth,  tenth, 
eleventh  and  twelfth,  and  the  cervical  sympathetic  nerves  in  the 
region  of  the  jugular  foramen. 

The  cervical  sympathetic  nerve  was  affected  in  4  cases  as  shown 
by  myosis  and  narrowing  of  the  palpebral  fissure. 

In  a  review  of  the  entire  group  several  points  of  interest  may  be 
noted.  In  all  of  the  cases,  except  possibly  Case  I,  involvement  of 
the  nerves  was  due  to  neoplasm  in  the  region  of  the  jugular  foramen, 
and  even  in  this  case  such  involvement  is  the  most  })robable  cause, 
although  it  is  possible  the  medulla  w\as  affected. 

In  (3  cases  the  nerve  involvement  was  caused  by  a  tumor.  In 
4  of  these  cases  the  tumor  was  slow-growing  and  of  a  low  grade  of 
malignancy;  the  duration  of  symptoms  ranged  from  two  to  twelve 
years.  One  lesion  of  the  series  was  microscopically  proved  to  be 
carcinoma  of  the  mixed-tumor  type.  Two  growths  were  clinically 
mixed  tumors  and  1  a  recurring  basal-cell  epithelioma.  In  2  of 
the  G  cases  the  pathological  lesion  was  a  rapidly  growing  tinnor, 
probably  a  lymphosarcoma,  the  symptoms  of  which  were  ]3resent 
from  three  to  six  months  only.  In  these  cases  the  tumor  originated 
in  the  nasopharynx  and  pharynx. 

The  age  of  the  patients  was  from  thirty-five  to  sixty-two  years 
and  the  duration  of  the  symptoms  from  six  to  twelve  years.  The 
males  and  females  were  about  equally  affected. 

Definite  cardiac  or  respiratory  disorders  did  not  occur,  except 
in  Cases  I  and  V.  The  patient  in  Case  I  complained  of  palpitation 
and  dyspnea  on  exertion;  but  she  had  been  operated  on  for  toxic 
goiter.  In  Case  V  the  patient  complained  of  pounding  of  the  heart 
and  dyspnea  when  climbing  stairs.  Examination  of  the  heart 
showed  loud  systolic  murmurs  at  the  apex,  transmitted  to  the 
axilla. 

In  examining  the  patients  it  was  noted  that  those  with  paralysis 
of  half  of  the  tongue  had  trouble  in  swallowing  liquids,  an  act 
ejected  by  means  of  pressing  the  tongue  against  the  hard  palate. 
Paralysis  of  the  palate  caused  food  to  become  lodged  back  of  the 
nose.  Paralysis  of  the  muscles  of  the  pharynx  interfered  with  the 
swallowing  of  solids. 

In  some  of  the  7  cases  in  the  series  it  was  difficult  to  determine 
definitely  the  degree  of  involvement  of  the  ninth  and  tenth  nerves, 
but  this  is  because  of  our  vague  understanding  of  the  anatomy 
and  physiology  of  this  region. 

Summary.  It  may  be  seen  from  a  re\'iew  of  the  cases  in  the 
literature  and  of  my  group  of  cases  that  laryngeal  paralysis  associ- 
ated with  a  syndrome  due  to  involvement  of  the  last  four  cranial 
nerves  and  the  cervical  sympathetic  nerve  in  the  region  of  the 
jugular  foramen  is  quite  unusual.     When  this  occurs  it  is  usually 
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o\viiig  to  a  ne()i)lasiM,  altlioii^li  a  tiibcrculous  ])r(>(rss  in  tlic  iiiaiids 

of  the  neck  or  an  acute  ])lile<;ni()n  may  be  the  cause.     l)urin<i  the 

World  War  cases  were  reported  due  to  bullet  or  shrapnel  wounds. 

The  vocal  cord  is  in  the  intermediate  or  cadaveric  position  in  vagus 

involvement. 

bibliography. 

1.  Aloiii,  H.:  Phlegmon  lateropharyngien  aveo  ne'vrite  des  trois  doniiors  iiorfs 
craniens  (syndrome  de  Jackson),  Paris  nied.,  1918,  29,  209. 

2.  Avellis,  G.:  Klinisehe  Beitriige  zur  halbseitigen  KehlkopfliUinmug,  JierL 
klinik.,  1891,  40,  1. 

3.  Avellis,  G.:  Die  Frage  der  motorischen  Kehlkopfinnervation,  analysirt  naeh 
einem  neuen  Falle  von  traumatischer  Zungen-,  Gaumen-,  Kehlkopf-  und  Nacken- 
lahmungund  den  neuesten  Arbciten  der  Gehirnanatomie,  Arch.  f.  Laryngol.  u.  Rhinol. 
1900,  10,  1. 

4.  Beck,  J.  C.  and  Hassin,  G.  B.:  A  Case  of  Cond)ined  Extracranial  Paralysis  of 
Cerebral  Nerves,  Med.  Rec,  1915,  88,  308. 

5.  Cauzard,  P.  and  Laignel-Lcvastine:  Paralysie  du  recurrent-  d'origine  l)ulbaire. 
Bull,  de  larjTigol.,  otol.  et  rhinol.,  1904,  7,  274. 

6.  Collet,  M  :  Sur  un  nouveau  syndrome  paralytique  pharyngolarynge  par 
blessure  de  guerre  (hemiplegie  glosso-laryngo-scapulopharyngce),  Lyon  med.,  1915, 
125,  121. 

7.  Guder  and  Dufour:  Discussion  on  Unilateral  Paralysis,  Proc.  Roy.  Soc.  Med., 
Laryngol.  Sect.,  1913,  6,  152. 

8.  Hall,  F.de  H.,  Ferrier,  D.  and  Permewan,  W.:  Discussion  on  the  Etiology  of 
LTnilateral  Paralysis  of  the  Recurrent  Laryngeal  Nerve,  Proc.  Roy.  Soc.  Med., 
Laryngol.  Sect.,  1913,  6,  139. 

9.  Jackson,  J.  H.:     Quoted  by  Mackenzie. 

10.  Jackson,  J.  H.:  Paralysis  of  Tong\:e,  Palate,  and  Vocal  Cord,  Lancet,  1880, 
1,  689. 

11.  Jackson,  J.  H.:  A  Case  of  Hemianopsia,  and  of  Wasting  and  Paralysis  on  One 
Side  of  the  Tongue  in  a  Syphilitic  Patient,  Brit.  Med.  Jour.,  1887,  1,  729. 

12.  Lannois  and  Jouty:  Un  cas  d'hemiplegie  des  quatre  derniers  nerfs  craniens, 
Lyon  med.,  1917,  126,  424. 

13.  Lannois,  Sargnon  and  Vernet:  Sur  le  "Syndrome  total"  des  quatre  derniers 
nerfs  craniens  (deux  observations  nouvelles  de  blesses  de  guerre).  Rev.  neurol.,  191G, 
23,  943. 

14.  Lannois  and  Boucart:  Un  nouveau  cas  de  paralysies  multiples  des  nerfs 
craniens,  Lyon  med.,  1917,  126,  41. 

15.  Mackenzie,  S.:  Case  of  Intracranial  Disease  Involving  the  Medulla  Oblongata, 
Brit.  Med.  Jour.,  1883,  1,  408. 

16.  Oppenheim,  H.:  Diseases  of  the  Nervous  System,  Philadelphia,  Lippincott, 
1900,  pp.  899. 

17.  Pollock,  L.:  A  Case  of  Multiple  Cranial  Nerve  Palsy  Due  to  Extracranial 
Disea.se,  Jour.  Am.  Med.  Assn.,  1922,  78,  502. 

18.  Sclimidt,  M.:  Die  Krankheiten  der  oberen  Luftwege,  Berlin,  Springer,  1897, 
pp.  883. 

19.  Tapia:  Un  nouveau  syndrome;  quelques  cas  d'hemiplegie  du  larynx  et  de  la 
langue  avec  ou  sans  paralysie  du  sterno-cleidomastoidien  et  du  trapeze,  Arch,  internat. 
de  laryngol.,  1906,  22,  780. 

20.  Thomson,  St.  C:  Discussion  on  Llnilateral  Paralysis,  Proc.  Roy.  Soc.  Med., 
Laryngol.  Sect.,  1913,  6,  150. 

21.  Vernet,  M.:  Sur  le  syndrome  des  quatre  derni^res  paires  craniennes,  d'apr^s 
une  observation  personnelle  chez  un  blesse  de  guerre,  Bull,  et  mem.  Soc.  med.  d.  hop. 
de  Par.,    1916,   40,   3.s.,   210. 

22.  Vernet,  M.:  The  Classification  of  the  Syndromes  of  Associated  Laryngeal 
Paralysis,  Jour.  Laryngol.,  Rhinol.,  and  Otol.,  1918,  33,  354. 


138  WILSOX:   THE    PATHOLOOY    OF   NODULAR    GOITERS 


THE  PATHOLOGY   OF  NODULAR  (ADENOMATOUS?)  GOITERS 

IN  PATIENTS  WITH  AND  IN  THOSE  WITHOUT 

SYMPTOMS  OF  HYPERTHYROIDISM.* 

By  Louis  B.  Wilson,  M.\)., 

ROCHESTER,    MINNj 

The  i)athologic  changes  met  with  in  the  thyroifl  in  true  exoph- 
thahnic  goiter  are  now  well  agreed  on.  Briefly,  the  disease  as 
indicated  in  the  changes  in  the  thyroid  may  be  divided  into  three 
general  stages: 

1.  Early  exophthalmic  goiter,  with  moderate  increase  in  basal 
metabolism  and  usually  moderate  exophthalmos.  In  this  con- 
dition there  is  moderate  thyroid  enlargement.  The  parenchymal 
cells  show  marked  hypertrophy  and  moderate  hyperplasia.  There 
is  diffuse  hyi)eremia  throughout  the  gland. 

2.  Advanced  exoijhthahnic  goiter  with  high  metabolic  rate, 
usually  marked  exojihthahnos  and  a  well-marked  nervous  syndrome. 
There  is  usually  marked  thyroid  enlargement.  There  is  ad\'anced 
parenchymal  cell  hypertrophy  and  hyperplasia.  There  is  little 
if  any  stored  colloid.  There  is  diffuse  hyperemia  throughout  the 
ghind. 

3.  Late  exophthalmic  goiter  with  high  but  sometimes  declining 
metabolic  rate,  exophthalmos  and  a  well-marked  nervous  syndrome. 
Pathologically  the  changes  in  the  gland  are  similar  to  those  in  the 
earlier  stages  of  exophthalmic  goiter  but  with  beginning  or  well- 
marked  storage  of  colloid.  Many  follicles  containing  colloid  are 
lined  with  flattened  parenchymal  cells.  In  some  instances  newly 
developed  follicles  are  numerous.  Hyperemia  is  usually  materially 
less  than  in  glands  in  the  previous  groups. 

The  parenchymal  changes  in  the  thyroid  in  true  exophthalmic 
goiter  are  almost  always  diffuse  and,  therefore,  the  gland  is  rareh' 
nodular  in  its  gross  appearance. 

As  pointed  out  by  H.  S.  Plummer,  related  to,  but  clinically  dis- 
tinct from,  exophthalmic  goiter  is  a  large  group  of  patients  with 
symptoms  usually  of  slow  development  or,  if  rapidly  developing, 
only  after  a  long  period  of  non-symptomatic  thyroid  enlargement, 
with  basal  metabolism  increased  as  much  as  in  exophthalmic  goiter 
but  usually  with  no  ocular  symptoms,  and  without  the  nervous 
syndrome  peculiar  to  exophthalmic  goiter.  'J'his  type  of  hyper- 
thyroidism is  so  often  associated  with  nodular  thyroids  that  Plum- 
mer tentatively  designated  the  disease  first  "toxic  non-hyper- 
plastic  goiter,"  then  "toxic  adenoma"  and  now  "hyperfunctioning 
adenoma." 

*  Proseiitod  heforo  tho  A-ssociatioii  of  Anii>ri(';iu  I'liysiciaiis,  Wa>:liiiitili>ii,  I).  (\, 
May  2,   IIC'L'. 
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Before  tlie  routine  detennination  of  basal  metabolic  rates  was 
established  in  the  Mayo  Clinic  it  was  difficult  to  select  groui)s  of 
patients  representing  on  the  one  hand  well-marked  stages  of  this 
syndrome  and  on  the  other,  patients  entirely  free  from  the  symjjtoms. 
Since  190S,  1  have  made  several  attempts  at  a  comparison  of 
specimens  from  groups  of  such  cases  selected  on  a  clinical  basis 
only,  but  ])reviously  I  have  never  been  able  to  determine  any 
marked  general  difference  between  groups  of  thyroids  from  the 
two  types  of  cases.  This  was  due  in  part  to  the  necessary  shift- 
ing of  the  group  as  it  was  being  clinically  differentiated,  and  in 
part  to  the  failure  first  to  compare  thyroids  from  ])atients  with 
extreme  sym])toms  with  those  fnmi  patients  without  symptoms. 
During  the  last  year,  hiowever,  I  have  been  able  to  study  two  groups 
at  the  extremes  of  the  metabolic  series  selected  in  chronologic 
order  of  occurrence  by  Dr.  Boothby. 

Group  .1.  Patients  with  enlarged  nodular  thyroids,  with  symp- 
toms of  hyperthyroidism  but  without  exophthalmos,  without  the 
nervous  syndrome  peculiar  to  exoj)hthalmic  goiter,  and  with 
basal  metabolic  rates  of  20  or  more  points  above  normal. 

Group  B.  Patients  of  approximately  the  same  age  with  enlarged 
noduhir  thyroids,  without  symptoms  of  hyperthyroidism  and  with 
basal  metabolic  rates  witiiin  10  points  of  normal. 

I  have  studied  the  thyroids  from  about  250  j)atients  in  eacli 
series,  or  a  total  of  over  500  thyroids. 

The  specimens  were  all  placed  in  10  per  cent  formalin  within 
a  few  minutes  after  their  removal  and,  after  complete  fixation, 
sectioned  by  freezing  and  stained  with  hematoxylin  and  eosin. 
Soiue  of  them  were  also  imbedded  in  paraffin  and  the  sections 
stained  l)y  other  methods,  h'very  effort  was  made  to  adhere  to 
parallel  processes  throughout  the  technic  of  ])reparing  the  sections. 
The  cases  were  numbered  chronologically  and  the  two  series  placed 
in  separate  trays  beside  each  other  for  convenience  in  comparison. 
This  work  was  done  for  me  by  Dr.  ('.  W.  Barrier,  of  the  Mayo 
Foundation,  in  the  course  of  a  piece  of  research  on  the  thyroid  he 
was  carrying  on  for  himself. 

The  examination  of  the  first  twenty  specimens,  that  is,  ten  from 
each  series,  showed  such  a  marked  difference  between  the  two  series 
that  I  immediately  took  the  specimens  lumibered  51  to  (iO,  101  to 
110,  151  to  KiO,  201  to  210,  and  so  forth  from  each  series  and  care- 
fully comi)are(l  them.  The  results  in  these  widely  separated 
decimal  grou])s  were  so  parallel  with  those  in  the  first  ten  that  I 
was  satisfied  no  error  of  technic  could  explain  the  findings.  I 
therefore  went  back  and  studied  more  leisurely  all  the  specimens 
in  each  series,  comparing  each  number  not  onl\-  with  the  corre- 
sponding nimif)er  in  the  other  series  but  also  with  many  others. 
The  results  of  this  examination  are  as  follows: 

1.  Ab(jut  90  per  cent  of  all  thyroids  in  Group  A  show  in  one  or 
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more  of  the  areas  from  which  sections  were  examined  distinct 
e^•idence  of  increased  activity  of  the  parenchymal  cells.  This  is 
indicated  by  moderate  degrees  of  cell  hy])ertrophy  and  hyper- 
plasia associated  nsnally  with  some  colloid  storage.  In  many 
there  are  areas  in  which  the  follicles  are  closely  packed  with  dense 
colloid,  but  there  are  also  many  areas  showing  follicles  containing 
little  or  no  colloid,  and  lined  with  hypertrophic  parenchymal 
cells.  Where  colloid  is  present  it  has  a  distinctly  lighter  staining 
reaction  than  that  in  thyroids  in  Grouj)  B.  In  many  instances 
there  is  considerable  parenchymal  cell  hyperplasia. 

(jrossly  many  of  the  glands  are  (a)  diffuse  colloid  goiters  without 
any  evidence  of  new  follicle  formation,  but  whose  nodular  char- 
acter is  the  result  of  increased  and  contracting  interlobular  con- 
nective tissue  usually  associated  with  round-cell  infiltration  indi- 
cating chronic  inflammation;  or  (b)  colloid  goiters  with  definite 
new  follicle  formation  but  without  definite  ca])sule  formation, 
(adenomatosis)  with  many  of  the  new  follicles  lined  with  jjarenchy- 
mal  cells  of  functioning  type  which  are  hyjiertroi^hic,  or  (c)  definitely 
encapsulated  areas  of  new  follicle  formation  (adenomas)  with 
hypertrophic  and  often  hyperplastic  parenchymal  cells  lining 
follicles  which  contain  little  or  no  stored  colloid.  All  of  these 
hyj)ertroi)hic  and  hy])erplastic  changes  are  so  moderate  in  degree 
and  in  amount  as  readily  to  esca])e  notice  except  by  careful  com- 
parison of  a  large  number  of  thyroids  from  i)atients  with  high 
metabolic  rates  side  by  side  with  a  like  number  of  thryoids  from 
patients  exhibiting  no  increase  in  basal  metabolic  rate. 

In  comparing  the  changes  in  the  thyroids  in  Group  A  with  the 
changes  in  the  thyroids  in  a  series  of  typical  exoi:)hthalmic  goiter 
cases  it  is  found  that  in  general  the  difference  is  not  only  one  of 
degree  but  in  most  instances  also  of  kind.  The  most  advanced 
parenchymal  cell  hyj^ertrophy  and  hyperplasia  found  in  any  case 
in  (jroup  A,  is  about  the  equal  of  the  more  moderate  degrees  of 
parenchymal  cell  hyj)ertrophy  and  hyperplasia  in  thyroids  from 
the  true  exophthalmic  goiter  series;  but  in  most  of  the  thyroids  in 
Group  A  the  histologic  picture  shows  that  there  has  been  marked 
colloid  storage  in  most  of  the  follicles  and  that  now  the  stored 
colloid  is  apparently  being  taken  up  by  the  ])arenchymal  cells  anrl 
passed  into  the  circulation.  The  ])arenchymal  cells  are  apparently 
not,  under  high  functional  pressure,  discharging  their  secretion 
directly  into  the  vessels  as  is  the  case  in  exophthalmic  goiter,  but 
are  first  storing  it  in  the  follicles.  A  very  connnon  i)icture  in  these 
specimens  is  the  presence  in  one  portion  of  a  large  follicle,  most 
of  which  is  filled  with  dense  stored  colloid,  of  small  areas  of  very 
lightly  staining  colloid  in  immediate  opposition  to  hypertrophic 
or  hyperplastic  parenchymal  cells,  while  the  parenchymal  cells 
liuing  other  portions  of  the  follicle  are  flattened  and  atrophic. 
The  chief  dej)arture  from  this  picture  in  thyroids  in  Group  A  is 
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in  those  instances  in  which  there  is  very  marked  formation  of  new 
folHcles.  These,  in  definitely  encapsulated  "adenomas,"  may 
contain  dense  stored  colloid.  Where  there  is  diffuse  new  follicle 
formation  without  definite  encapsulation  the  follicles  are  not 
likely  to  contain  colloid,  or  if  any,  it  is  feebly  staining.  The  number 
of  the  former  type  of  glands  is,  however,  much  greater  than  of  the 
latter.  From  the  pathologic  evidence  alone  we  are  not  warranted 
in  concluding  that  the  formation  of  new  follicles  is  the  essential 
factor  in  the  ])roducti()n  of  hyperthyroid  sym])toms,  since  in  alm(.st 
all  glands,  even  in  which  this  is  the  predominating  ])icture,  there 
are  to  be  found  as  well  many  areas  which  indicate  absorption  of 
colloid  by  reactivated  parenchymal  cells. 

About  9")  per  cent  of  the  thyroids  in  Group  B,  that  is  from 
patients  with  nodular  goiters  with  the  clinical  diagnosis  of  adenoma 
without  increased  basal  metabolic  rates  or  other  symptoms  of 
hyperthyroidism,  showed  in  none  of  the  sections  from  any  of  the 
areas  examined  evidence  of  even  moderate  degrees  of  cell  hyper- 
trophy and  hyperplasia.  The  parenchymal  cells  in  follicles  of 
adult  type  were  uniformly  flattened  or  atrophic.  In  most  follicles 
in  adenomas  they  were  of  very  undeveloped  embryonic  type.  The 
intra-foUicular  colloid  stained  much  more  densely  than  that  in 
thyroids  in  (iroup  A.  Grossly  the  thyroids  from  these  patients 
could  readily  be  divided  for  the  most  part  into  three  groups  closely 
paralleling  those  of  glands  from  the  hyperthyroid  series.  A  few 
of  the  specimens  consisted  of  proliferating  adenomas,  Langhans 
wuchernde  Struma.  It  should  be  noted  that  the  patients  from 
whom  these  thyroids  were  removed  had  been  grouped  clinically 
on  the  basis  of  nodular  goiters.  Had  the  marked  nodular  character 
of  the  thyroids  not  been  recognized  clinically  no  doubt  some  thyroids 
would  have  been  found  in  which  the  colloid  was  evenly  distributed 
throughout  all  the  follicles  which  were  lined  with  flattened  or 
atrophic  parenchymal  cells,  and  their  interlobular  bands  of  con- 
nective tissue  would  not  have  been  found  to  be  abnormalh'  increased 
or  contracted. 

Owing  to  the  work  of  Boothby  and  others  we  may  now  safely 
assume  that  in  thyroid  disturbances  the  basal  metabolic  rate  is 
a  true  index  of  the  degree  of  hypothyroidism  and  hyperthyroidism. 
It  follows  then  that  the  high  incidence  of  moderate  parenchymatous 
cell  hypertrophy  and  hyperplasia  in  thyroids  from  the  patients  in 
Group  A  and  its  absence  from  almost  all  thyroids  of  patients  in 
Group  B  can  be  rationally  explained  on  the  basis  of  a  causative 
relationship.  That  is,  the  hypertrophic  and  hyperplastic  parenchy- 
mal cells  in  Group  A  are  apparently  secreting  a  substance  which 
is  probably  responsible  for  the  symptoms  and  the  increased  meta- 
bolic rate,  and  on  the  other  hand  no  substance  in  sufficiently  large 
amounts  to  excite  symptoms  or  increase  the  metabolic  rate 
apparently  is  being  secreted  by  the  parenchymal  cells  in  the  follicles 
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of  the  thyroids  of  (Irouj)  15.  No  doiiht  some  of  the  instanees  of 
non-conformity  in  (Jroiip  A  and  also  those  in  (irou))  B  may  be 
explained  by  technical  errors,  for  example:  Jniilnre  thoroughly 
to  search  sufficiently  numerous  areas  in  the  glands  for  evidence  of 
increased  cell  activity.  It  would  seem  reasonable  to  assume,  how- 
ever, that  the  finding  of  moderate  degrees  of  cell  hypertrophy  and 
hyperplasia  in  about  5  per  cent  of  the  thyroids  in  (iroup  B  may 
be  explained  by  the  supposition  that  not  enough  increase  in  cell 
activity  had  occurred  to  induce  symptoms  of  hyperthyroidism  or 
to  increase  the  metabolic  rate. 

It  is  a  very  inviting  hypothesis  that  the  symptoms  of  non- 
exophthalmic  hyperthyroidism  are  caused  by  the  adsorption  of 
complete  thyroxin  in  previously  stored  colloid  which  is  being  manu- 
factured more  rapidly  than  in  the  normal  gland  but  much  more 
slowly  than  in  the  thyroid  of  exophthalmic  goiter.  This  hyjjothesis 
receives  support  from  the  facts  that  the  symptoms  produced  by 
the  administration  of  thyroxin  in  large  doses  to  human  beings  are 
essentially  those  of  non-exo})hthalmic  hyperthyroidism,  that  stored 
colloid  does  contain  thyroxin  and  that  the  histologic  picture  indi- 
cates that  colloid  is  being  transferred  from  the  follicles  to  the  cir- 
culation. 

(3n  the  other  hand  we  might  go  a  step  further  and  speculate  on 
the  probability  that  true  exoj)hthalmic  goiter  is  caused  by  an  incom- 
pletely elaborated  thyroid  secretion,  an  antecedent  of  thyroxin 
but  not  with  its  normal  quota  of  its  atoms  of  iodine  in  the  mole- 
cule, for  example.  Such  a  hypothesis  would  harmonize  many  of 
the  clinical  and  pathologic  findings.  However,  an  equally  alluring 
hypothesis  is  that  in  true  exophthalmic  goiter  the  primary  onset 
of  the  disease  is  in  the  nervous  system  and  that  the  more  significant 
thyroid   hyperfunction  is  nevertheless  a   secondary  development. 


THE  CLINICAL  CRITERIA  OF  ACTIVITY  IN  PULMONARY 
TUBERCULOSIS.^ 

By  Paul  II.  Ringer,  A.B.,  M.V., 

ASHEVILLE,    N.    C. 

Every"  physician  having  to  do  with  the  diagnosis  and  treatment 
of  pulmonary  tuberculosis  is  asked  by  his  patients  whether  they 
have  any  activity,  more  activity,  or  /e.s'.y  activity.  To  these  tjues- 
tions  an  answer  must  be  given,  as  in  that  answer  is  contained  that 
which  is  most  important  to  the  patient,  his  improvement  or  the 

*  Read  (by  invitation)  before  the  Medical  Association  of  the  .St.ite  of  Alal)ama 
af  ils  Meetiiif!:  in  Birmingham,  April  18-21,  1922. 
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reverse.  ConHictiiig  statements  are  not  infrequently  made  to 
patients  by  competent  examiners  at  periods  so  close  one  to  another 
that  a  change  in  pulmonary  conditions  is  out  of  the  question. 
There  is  evidently  a,  difference  in  the  conce])ti()ii  of  activity  on  tlit; 
part  of  many  well  (qualified  men,  and  tiiere  is  also  exidently  a  lack 
of  standardization  with  regard  tO  what  actually  constitutes  the 
existence  of  activity. 

First  of  all  activity  must  he  defined.  This  is  not  so  easy.  "  Infec- 
tion greater  than  resistance.  "  "Evidence  of  poisoning,  local  and 
general,  hy  the  toxins  of  the  tubercle  bacillus. "  "Onward  progress 
of  the  tuberculous  process.  "  "  The  picture  presented  and  the  phys- 
ical signs  elicited  as  a  result  of  intoxication  with  the  poisons  of  the 
bacillus  of  tuberculosis."  "Tuberculous  disease  as  opposed  to 
tuberculous  infection."  These  are  a  few  of  the  definitions  that 
present  themselves. 

There  are,  broadly  speaking,  hve  bases  for  the  estimation  of  the 
presence  of  activity.    These  are: 

1.  Palpatory. 

2.  Radiological. 

3.  Auscultatory. 

Rales. 
Dry. 
Moist. 

4.  Laboratory  methods. 

Bacilli  in  sputum. 

Arneth's  differential  leukocyte  count. 

Complement-fixation . 

5.  Symptomatic. 

1.  Palpatori/.  The  palpatory  estimation  of  activity  has  found 
but  little  fa\or  at  the  hands  of  the  profession  as  a  whole,  though 
its  few  adherents  are  enthusiastic  as  to  its  value.  Pottenger  who 
has  lauded  it  most  highh',  claims  that  by  the  rigidity  of  the  muscles 
overlying  the  lungs  which  can  be  appreciated  by  the  palpating 
fingers,  the  site  of  the  lesion  can  be  accurately  determined,  and 
moreover,  that  by  the  intensity  of  this  rigidity  the  grade  of  activity 
can  be  estimated.  Such  a  highly  develoj^ed  palj)atory  sense  is 
\()uchsafed  to  few,  and  just  as  to  the  man  doing  but  little  lung 
work,  percussion  is  not  as  a  rule  of  much  aid,  so  to  the  majorit\'  of 
workers  in  tuberculosis  the  palpatory  determination  of  acti\'ity 
has  remained  a  sealed  book. 

2.  Radiological.  In  the  past  decade  the  routine  use  of  stereo- 
scopic rocntgen-ray  j^lates  in  chest  diagnosis  and  study  has  opened 
a  tremendous  field  for  good  and  also  for  confusion.  There  is  at 
present  l^etween  the  radiologist  and  the  clinician  much  dispute  as 
to  the  true  significance  of  the  picture.  The  radiologist  with  his 
greater  mechanical  and  technical  knowledge,  often  avers  that  he 
has  discovered  e\idences  of  pulmonary  activity  where  the  clinician, 
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fortified  by  his  general  knowledge  of  the  patient  and  by  his  physical 
examination,  feels  that  such  activity  does  not  exist.  Many  patients 
have  been  declared  actively  tii})erculous  by  the  radiologist  in  whom 
the  subsequent  evolution  of  their  condition  showed  them  to  be  at 
most  subjects  of  tuberculous  infection  and  not  victims  of  tubercu- 
lous disease.  The  roentgen-ray  as  the  sole  evidence  of  tuberculous 
activity  should  not  be  relied  upon.  As  an  adjuvant,  and  as  a  cor- 
roborator of  other  pathological  evidences  or  of  merely  suggestive 
symptoms,  it  is  in  the  very  forefront  of  diagnostic  aids.  The 
roentgen-rays  will  almost  invariably  shame  the  examiners'  fingers 
and  ears,  but  comfort  can  be  derived  from  the  fact  that  the  plate 
may  be  said  to  present  a  pathological  picture,  while  the  other 
methods  of  physical  examination  may  be  said  to  present  a  clinical 
picture.  How  often  in  the  absence  of  any  detectable  change  in  the 
breath  sounds  and  in  the  absence  of  any  adventitious  sounds  will 
the  plate  show  not  alone  peribronchial  thickening  but  also  cotton- 
ball  shadows  of  various  sizes !  These  latter  we  know  usually  betoken 
the  coalescence  of  tubercles  with  consequent  softening,  and  indicate 
active  disease.  If  other  evidences  of  activity  are  at  hand,  we  must 
unquestionably  accept  these  radiological  signs  as  evidences  of  active 
trouble;  if,  on  the  other  hand,  all  other  evidences  are  wanting,  we 
must  be  cautious  in  discarding  these  shadows  as  unimportant,  and 
while  perhaps  not  coming  out  openly  and  saying  that  no  activity 
exists,  we  must  keep  the  patient  under  careful  supervision  for  many 
weeks  until  certainty  of  judgment  can  be  reached. 

3.  Auscultatorji.  The  appreciation  of  the  presence  of  activity 
by  auscultation  is  the  method  of  examination  at  present  most  relied 
upon,  and  that  which,  in  the  long  run,  will  be  of  the  greatest  service 
to  the  greatest  number  of  physicians.  Valuable  it  is  indeed,  and 
yet  the  interpretation  of  the  auscultatory  signs  is  so  varied  that 
difi'erences  of  opinion  are  often  forthcoming  even  between  men 
widely  recognized  as  experts.  Estimation  of  activity  by  ausculta- 
tion should  be  restricted  to  the  presence,  location  and  character  of 
rales,  and  should  not  be  concerned  with  the  breath  sounds.  Rales 
are  in  themselves  a  great  stumbling  block.  Much  depends  upon 
their  location  and  their  character,  it  being  really  superfiuous  to 
repeat  that  basal  rales  are  of  infinitely  less  importance  than  apical 
rales.  This  observation  would  indeed  not  have  been  made  had  it 
not  been  for  an  experience  of  the  writer  while  in  the  service,  when 
requested  l)y  the  head  of  the  tuberculosis  board  at  one  of  the  camps 
to  go  over  six  men  that  had  been  slated  for  an  S.  C.  D.  (Surgeon's 
Certificate  of  Disability),  to  find  the  only  abnormality  to  be  a 
few  fine  marginal  rales  at  both  pulmonary  bases.  These  signs  and 
these  alone  were  the  evidence  upon  which  discharge  from  the  service 
had  been  deemed  wise.  The  moist  rale  has  ever  been  the  one  that 
is  held  to  betoken  activity.  It  matters  not  whether  it  be  a  fine  or  a 
coarse  moist  rale.  Well  and  good  as  far  as  it  goes,  but  it  is  by  no 
means  always  easy  even  for  men  of  large  experience  to  distinguish 
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between  a  moist  and  a  dry  rale.  To  be  sure,  extremes  of  either 
variety  can  easily  be  recognized,  but  in  the  appreciation  of  tlie 
borderhne  sounds  the  personal  equation  plays  such  a  ])art  that  an 
absolute  standard  is  not  obtainable.  None  the  less,  it  is  an  indis- 
putable fact  that  moist  rales,  not  sibilations  or  large  ronchi,  but 
true  moist  rales,  denote  an  active  process.  The  pleuritic  friction, 
when  accompanied  by  other  evidences  of  illness,  is  also  a  physical 
sign  of  paramount  importance. 

4.  Ldhordtiiru  Methods.  Tubercle  bacilli  in  the  sputum,  while 
diagnostically  the  one  positive  proof  of  pulmonary  tuberculosis, 
have  been  held  by  some  to  be  an  evidence  of  activity.  This  has 
never  impressed  the  writer  as  being  a  tenable  position.  Tubercle 
liacilli  in  the  sputum  merely  indicate  the  presence  of  an  ulcerated 
tuberculous  process  in  the  lung,  through  which  the  bacilli 
are  enabled  to  reach  the  bronchial  tree.  To  be  sure,  if  100 
patients  with  positive  sputum  be  compared  with  100  i)aticnts 
with  negati\'e  sputum,  the  majority  of  actively  ill  individuals  will 
be  found  in  the  positive  group;  but  all  men  doing  lung  work  see 
not  infrecpiently  patients  with  a  quiescent  lesion  doing  a  full  day's 
work  right  along,  and  having  a  teaspoonful  of  sputum  per  day, 
even  per  week,  in  which  tubercle  bacilli  are  constantly  to  be  found. 
If  such  individuals  are  to  be  classed  as  "active"  cases,  they  have 
at  any  rate  achieved  an  "economic  recovery"  which  is  the  great 
goal  of  all  the  tuberculous,  and  the  question  of  "activity"  becomes 
one  of  merely  academic  interest. 

The  Arneth  differential  leukocytic  count,  simple  to  make,  has 
had  numerous  followers.  The  count  is  a  differential  one  of  the  poly- 
morphonuclear neutrophiles  based  upon  the  number  of  nuclear 
lobes  that  they  possess,  namely  whether  1,  2,  3,  4,  or  5.  Arneth 
claims  that  in  active  cases  the  preponderance  of  the  cells  are  found 
to  have  one  or  two  lobes,  whereas  in  inactive  or  negative  cases  the 
majority  have  three,  four  or  five  lobes.  Thus  in  active  cases  there 
results  a  "shift  to  the  left"  (Verschiebung  nach  links)  of  the  domi- 
nating percentages,  classes  1  and  2  being  naturally  to  the  left  of  the 
percentage  table  as  it  is  recorded  on  the  paper.  Several  years  ago 
my  associate,  Dr.  C.  L.  Minor, ^  and  myself-  did  fairly  extensive  work 
with  this  method,  studying  some  475  cases  with  a  total  of  almost 
800  counts.  An  initial  enthusiasm  for  the  method  gradually  waned 
with  increasing  experience,  and  a  final  conclusion  was  reached  that, 
while  generally  corroborative,  the  method  was  too  unreliable  to 
secure  for  itself  a  place  among  the  true  criteria  of  activity. 

The  complement-fixation  test,  while  it  has  had  some  supporters, 
is  not  to  be  compared  in  reliability  to  its  kinsman  the  Wassermann 

1  Arneth's  Method  of  Blood  Counting— Its  Prognostic  Value  in  Pulmonary 
Tuberculosis,  Am.  Jour.  Med.  Sci.,  1911,  141,  638. 

-  Ringer,  P.  H.:  A  Further  Study  of  the  Prognostic  Value  of  Arneth's  Leuko- 
cytic Blood  Picture  in  Pulmonary  Tuberculosis  Based  upon  729  Counts  in  475 
Patients,  Am.  Jour.  Med,  Sci,,  1912,  144,  5G1, 
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reaction,  and  has  hardly  stood  the  acid  test  as  a  criterion  of  activity 
in  tuberculosis. 

5.  Si/nijdotiKifir.  The  realm  of  symptomatology,  in  the  writer's 
opinion,  is  that  furnishing  tlie  most  valuable  evidences  of  tubercu- 
lous activity.  In  our  routine  and  j^eriodic  examination  of  patients, 
while  all  possible  care  is  taken  to  keep  track  of  both  extent  and 
character  of  adventitious  sounds  and  of  variations  in  the  stereo- 
sco])ic  picture,  the  opinion  given  to  the  patient  as  to  imjirovement 
or  the  reverse  (in  other  words  as  to  lessened  or  increased  activity), 
is  based  mainly  upon  the  contents  of  the  column  la!)elled  "Symp- 
toms" on  the  examination  chart.  A  })atient  whose  temperature  is 
lessening,  whose  pulse  is  slowing,  wliose  ap})etite  and  sleep  are 
growing  better,  whose  weight  is  going  up,  must  be  and  is  improving 
even  though  cough  and  sputum  may  be  practicalh'  imafi'ected  and 
physical  signs  stationary.  It  is  rare  to  find  marked  lessening  of 
cough  and  especially  of  sputum  in  the  al)sence  of  some  change  for 
the  better  in  the  physical  signs,  but  even  if  this  change  is  not  demon- 
strable, a  betterment  in  symptoms  justifies  a  frank  expression  of 
opinion  to  the  effect  that  activity  is  on  the  wane,  ('hanges  in 
physical  signs  are  not  of  such  prime  importance  as  they  were  once 
conceived  to  be.  As  an  example  of  this  may  be  quoted  the  interest- 
ing statistical  study  made  by  Dr.  Francis  B.  Trudeau^  of  a  total  of 
970  cases  discharged  from  the  Trudeau  Sanatorium  with  special 
reference  to  the  ])hysical  signs. 

RESULTS  OF  979  CASES   AT   TRUDEAU    SANATORIUM. 

Per  cent     Per  cent     Per  cent     Per  cent 
No.      Per  cent. 

Increase  in  physical  signs  . 
Decrease  in  physical  signs 
No  change  in  phy.sical  signs 

This  study  shows  of  course  that  in  gfnieral  an  increase  in  signs 
is  of  l)a<l  im})ort  and  signifies  progressive  activity,  which  is  really 
self-evident,  Init  it  also  shows  that  it  matters  much  less  whether  the 
physical  signs  decrease  or  remain  stationary.  As  a  matter  of  fact, 
Dr.  Trudeau's  figures  for  the  "^\eir'  class  in  those  showing  "No 
Change"  are  better  than  in  tho.se  showing  "Decrease"  in  signs 
(7S  per  cent  as  against  ()9  per  cent),  though  this  is  probably 
accounted  for  by  the  far  greater  number  (39S  as  against  159)  that 
were  included  in  the  "Signs  Decreased"  table.  I  would  not  be 
thought  to  wish  to  give  little  or  no  importance  to  extent  of,  char- 
acter of,  and  changes  in  physical  signs,  but  I  do  wish  to  stress  the 
point  that  in  the  estimation  of  pulmonary  activity  symptoms  have 
vastly  greater  weight.  Moreoxer,  symptoms  are  tangil)le,  palpable 
facts  in  which  the  jxTsonal  ecjuation  of  the  ])hysician,  the  acuity  of 
his  hearing,  the  technic  of  his  roentgen  ray  or  of  his  lal)oratory  play 

'  'I'lic  Importance  of  Physical  Signs  in  the  Prognosis  of  Pulmonary  Tul)erculosis, 
Trans.  Xat.  'I'ul.crc  Assn.,   HIJO,  p.  2S:5. 
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IK)  part.  \  ariatioiis  in  \vei_<iht,  raiiire  of  teini)erature,  fluctuations 
of  pulse,  measurement  of  (lail\'  sj)utum.  amount  of  food  consumed, 
hours  of  sleep,  im])rovement  in  liemouiohin  and  i('(l  cells,  general 
increase  in  vitality  and  good  feeliiiiis  on  the  part  of  the  patient,  all 
these  save  the  last  can  be  determined  by  instruments  of  ])recision 
re(|uirin,u-  no  special  training  for  their  use,  and  nothing  beyond 
ordinary  common  sense  for  their  correct  interpretation.  It  is  on 
these  data  that  a  correct  basis  for  the  estimation  of  activity  of 
tuberculous  disease  can  best  be  established. 

I  will  not  bore  you  by  citing  exam])les  illustrati\e  of  all  the  ])()ints 
I  have  made,  l)ut  will  limit  myself  to  reporting  three  widely  differing 
cases,  each  of  which  stresses  a  certain  phase  of  the  subject. 

The  first  of  these  shows  the  danger  in  relying  solely  upon  a  radio- 
logical diagnosis  of  tuberculous  activity  when  symptomatic  corrob- 
oration is  lacking.  This  patient  consulted  her  family  physician, 
who  made  no  examination  but  referred  her  to  a  very  prominent 
radiologist,  who  took  and  interpreted  the  plates  and  sent  in  a  report 
of  peribronchial  thickening  suggestive  of  active  tuberculosis.  On 
the  basis  of  this  report  alone  she  was  adjudged  actively  tuberculous 
and  sent  to  us. 

(,'ase  I.— Mrs.  X.,  aged  thirty-six  years.  Paternal  gi-andfather 
and  grandmother  and  one  uncle  died  of  tuberculosis.  One  brother 
now  in  the  West  l)ecause  of  tuberculosis.  ('hildh(K)d  history  negative. 
Was  never  exposed  to  any  of  the  tuberculous  members  of  her  family. 
Married  at  twenty-one,  has  one  child,  aged  eight  years.  Never  well 
since  the  birth  of  this  child  when  she  had  a  very  difficult  lalior. 
Suffered  a  third  degree  perineal  tear  which  was  repaired  at  the  time, 
but  not  satisfactorily.  Four  years  later  a  trachelorrhaphy  and 
perineorrhaphy  were  done.  For  a  while  she  felt  l)etter,  but  then 
began  to  flow  profusely  for  eight  days  every  three  weeks.  Finally  a 
hysterectomy  was  done  in  June,  11)11),  the  ovaries  and  tubes  being 
left.  (  I  am  not  sure  A\h ether  both  ovaries  were  left  or  only  one). 
There  was  no  particular  impro\ement  in  her  feelings  after  this 
operation.  For  the  past  year  has  lost  all  energy  and  enthusiasm. 
Has  taken  every  kind  of  tonic  but  to  no  a  sail.  Is  exceedingly 
nervous,  crying  frequently.  For  the  past  few  months  has  run  scnne 
temperature,  between  91)  and  100  °F.,  the  latter  rarely.  Teeth  have 
been  pronounced  sound  after  being  radiographed  twice.  .1^  no  time 
has  there  ever  been  any  cough  or  sputum.  Spirits  very  poor.  Nutri- 
tion bad;  sleeps  poorly;  perspires  very  freely;  appetite  poor;  bowels 
constipated.  Physical  examination  of  the  lungs  was  al)S()lutely 
negative.  Stereograms  showed  some  peribronchial  thickening  but 
not  enough  in  our  opinion  to  warrant  a  diagnosis  of  acti^•e  tuber- 
culous disease  in  view  of  the  history  and  symptoms.  The  patient 
was  told  she  did  not  have  any  active  tuberculosis,  and  a  diagnosis 
of  psychasthenia  with  possibly  some  endocrine  disturbance  was  made. 
She  was  placed  in  a  neurological  sanatorium  on  a  rest  cure  for  a 


748    ringer:  criteria  of  activity  in  pulmonary  tuberculosis 

jM'i'iod  of  three  weeks  and  receiv'ed  as  medication  ovarian  extract 
and  thyroid  extract.  In  addition  she  was  given  psychotherapy,  in 
the  course  of  which  a  domestic  infehcity  was  brought  to  the  surface 
and  largely  cleared  up.  In  four  months  she  had  completely 
recovered.  All  symptoms  had  disappeared  and  she  returned  home 
happier  and  better  than  she  had  been  in  years.  This  condition  of 
health  had  persisted  for  over  two  years  when  she  was  last  heard 
from  at  Christmas,  1921.  The  history  in  this  case,  mainly  nervous 
and  gynecological,  the  long  duration  of  asthenia,  the  absence  of  any 
focal  symptoms  or  signs  of  tuberculosis,  did  not  warrant  a  diagnosis 
of  activity  on  the  peribronchial  thickening  demonstrable  in  the 
stereograms.  In  addition  to  her  endocrine  disturbance  and  func- 
tional nervous  disorder,  this  woman  had  a  tuberculous  infection, 
t(j  which  she  was  entitled,  being  thirty-six  years  of  age,  but  she  did 
not  have  tuberculous  disease. 

The  second  case  illustrates  the  diagnosis  of  tuberculous  activity 
on  symptoms  in  the  complete  absence  of  physical  signs,  but  with 
definitely  positive  stereograms. 

Case  II.— Mr.  Y.,  aged  twenty-six  years.  Family  and  childhood 
history  negative.  In  U.  S.  Army,  1917-1919;  overseas  eighteen 
months,  slightly  gassed.  Average  weight,  150.  Has  dropped  to 
132.  Discharged  from  the  service  in  1919  as  physically  fit.  Has 
not  felt  perfectly  well  since  his  discharge.  Tires  very  easily  and 
has  frequent  and  repeated  colds  with  cough  and  sputimi.  There 
has  been  some  blood  in  the  sputum  at  times,  but  never  any  frank 
hemoptysis.  In  September,  1921,  had  bronchopneumonia  and  was 
ill  three  weeks.  Has  not  been  able  to  work  since  with  any  regularity, 
owing  to  rapidly  appearing  fatigue.  Now  there  is  slight  cough, 
slight  sputum,  which  is  constantly  negative  for  tubercle  bacilli, 
temperature  ranging  at  its  maximum  from  99.2  to  99.(3,  daily,  very 
little  endurance  and  dyspnea  on  slight  exertion.  Physical  examina- 
tion of  the  lungs,  both  at  my  hands  and  at  those  of  Dr.  Minor  was 
absolutely  negative,  but  the  stereograms  showed  very  distinctly  a 
lesion  at  the  right  apex,  appearing  as  a  group  of  ten  or  twelve  cotton- 
ball-like  masses.  A  diagnosis  of  active  tuberculosis  would,  in  my 
opinion,  have  been  justifiable  on  the  symptoms  alone,  though  I 
confess  it  was  a  comfort  to  find  that  our  surmise  was  borne  out 
radiologically. 

It  is  interesting  to  note  that  during  the  three  months  that  have 
elapsed  since  this  diagnosis  ^^  as  made,  a  few  fine  rales  have  made 
their  appearance  first  opposite  the  spine  of  the  right  scapula,  and 
later  in  the  first  intercostal  space  on  the  same  side,  so  that  now  this 
patient  j)resents  both  symptoms,  radiological  evidences,  and  physical 
signs. 

The  third  case  illustrates  marked  improvement  in  general  condi- 
tion with  c()nse(iuent  lessening  of  activity,  according  to  the  premise 
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of  this  paper,  and  yet  with  no  change  to  s])eak  of  in  tlie  physical 
signs  at  the  end  of  seven  months. 

Case  III.— Mrs.  Z.,  aged  forty-one  years,  came  to  lis  September 
9,  1921.  It  is  unnecessary  to  go  into  the  details  of  her  history.  She 
had  a  definite  advanced  right-sided  pulmonary  tuberculosis  without 
complications.  On  arrival  her  weight  was  9(»  (average  weight  in 
health,  125;  best  weight,  180;  standard  insurance  weight,  135).  She 
had  considerable  cough  and  a  little  over  one  ounce  of  sputum. 
Temperature  ranged  from  99  to  100  °F.  She  was  weak  and  dyspneic. 
Her  pulse  was  not  unduly  accelerated.  On  physical  examination, 
she  showed  dulness  on  the  right  side  to  the  third  rib  in  front  and  to 
the  fifth  vertebral  spine  behind.  Auscultation  revealed  broncho- 
N'csicular  breathing  over  a  similar  area  with  feeble  breathing  over 
the  rest  of  the  lung.  Fine  moist  and  dry  rales  were  to  be  heard  over 
the  entire  front  of  the  right  lung,  and  over  the  back  to  about  an 
inch  above  the  angle  of  the  scapula.  There  were  tubercle  bacilli 
in  the  sputum.  Her  present  condition  is:  Weight,  128|,  a  gain  of 
32 J  pounds;  temperature  absolutely  normal;  cough  very  slight; 
sputum  about  half  an  ounce  in  twenty-four  hours;  no  dyspnea; 
strength  so  much  improved  that  she  can  walk  from  forty-five 
minutes  to  one  hour  at  a  stretch  without  becoming  fatigued.  Phys- 
ical and  radiological  examination,  however,  reveal  conditions  to  all 
intents  and  purposes  identical  with  those  found  in  September  as 
regards  dulness,  broncho-vesicular  breathing,  extent  and  quality  of 
rales,  and  roentgen-ray  shadows.  This  patient  is,  nevertheless,  a 
totally  different  woman  from  what  she  was  seven  months  ago;  her 
friends  would  not  recognize  her — she  has  improved  wonderfully. 
Her  symptoms  are  all  better,  and  many  of  them  have  disappeared 
entirely.  Unquestionably  we  must  assume  that  activity  has  greatly 
lessened  and  this  assumption  is  based  not  on  changes  in  physical 
signs  or  radiological  findings,  but  on  changes  in  symptoms  the  inten- 
sity of  which  are  the  main  criteria  for  estimating  the  potency  of  the 
general  infection. 

Summary.  Thus  we  see  that  the  more  we  study  the  \'arious  forms 
of  pulmonary  tul)erculosis,  the  more  we  are  driven  to  symptoms  in 
our  estimation  of  the  presence  or  absence  of  acti^•ity.  Refinements 
of  physical  diagnosis  lie  in  the  province  of  the  pulmonary  expert; 
refinement  in  plate  reading  in  that  of  the  radiologist ;  refinements  in 
laboratory  methods  in  that  of  the  clinical  pathologist;  they  are  all 
useful,  and  each  one  of  us  should  master  all  of  them  that  he  can; 
but  for  the  man  doing  general  work,  the  estimation  of  the  presence 
or  absence  of  activity  in  tuberculosis  will  be  based  in  the  main  upon 
the  careful  consideration  of  symptoms  which  alone  point  out  the 
relative  strength  of  the  two  great  fundamental  biological  factors  in 
any  infectious  disease;  virulence  of  the  invading  parasite,  and 
resisting  powers  of  the  invaded  host. 
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Minor  Surgery  and  Bandaging.  By  Henry  R.  Wharton,  M.D., 
Consulting  Surgeon  to  the  Presbyterian  Hospital.  Xintli 
edition.  Pp.  G47;  450  illustrations.  Philadelphia:  Lea  & 
Febiger,  1922. 

This  edition  is  a  distinct  improvement  over  the  last.  The 
book  is  well  arranged,  the  reading  matter  easy  and  the  style  clear 
and  concise.  Illustrations  are  excellent  and  profuse.  The  table 
of  contents  and  index  are  so  arranged  as  to  make  the  subject- 
matter  easily  accessible  with  a  minimum  of  effort.  The  parts 
dealing  with  bandaging,  asepsis  and  antisepsis,  fractures  and  dis- 
locations are  full  and  well  handled,  giving  the  optimum  of  instruction 
with  the  minimum  of  verbal  effort.  Ligation  of  arteries  and 
minor  operations  are  treated  under  separate  chapters.  The  sub- 
jects of  anesthesia  and  transfusion  are  covered  in  great  detail,  but 
certain  parts  dealing  with  a  number  of  minor  surgical  affections 
are  a  trifle  brief. 

This  work  has  made  and  should  continue  to  make  an  excellent 
and  handy  text-book  for  the  general  practitioner. 

H. 


Diseases  of  the  Nervous  System,  By  Smith  Ely  Jelliffe, 
]\LD.,  Ph.D.,  formerly  Professor  of  Psychiatry,  Fordham  Univer- 
sity, and  William  A.  White,  M.D.,  Professor  of  Nervous  and 
Mental  Diseases,  Georgetown  University.  Fourth  edition, 
revised,  rewritten  and  enlarged.  Pp.  1119;  475  engravings  and 
13  plates.     Philadelphia:  Lea  &  Febiger,   1923. 

This  new  edition  of  such  a  well-known  book  does  not  require 
a  great  deal  of  comment.  The  authors  have  kept  in  view  the 
idea  of  producing  a  work  which  is  not  merely  a  collection  and 
arrangement  of  a  mass  of  facts,  but  one  which  will  stimulate  the 
thought  of  the  student  using  it  conscientiously.  And  in  this  they 
have  succeeded  most  admirably.  Doubtless,  neurologists  may 
differ  in  regard  to  some  of  the  opinions  expressed  by  the  authors, 
but  no  one  of  them  can  deny  the  thought-stimulating  power  of 
the  book. 
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The  high  standard  reached  in  the  earlier  editions  has  been  made 
still  higher  in  this  one,  not  only  by  the  new  matter  which  has 
been  added  and  the  parts  which  have  been  re-written,  but  more 
especially  b\-  the  character  of  the  work  in  general  and  the  method 
of  treatment  of  the  subject  as  a  whole. 

A  prominent  feature  of  the  book  is  the  number  of  excellent 
figures  and  charts  which  help  to  a  much  clearer  iniderstanding  and 
more  exact  diagnosis  of  the  various  conditions  considered.         "SI. 


An  Introduction  to  the  Practice  of  Preventive  Medicine. 
By  J.  G.  Fitzgerald,  M.D.,  F.R.C.S.,  Professor  of  Hygiene 
and  Preventive  ^Medicine  and  Director  of  Connaught  Labor- 
atories, University  of  Toronto;  assisted  by  P.  Gillespie,  M.  Sc, 
and  H.  M.  Lancaster,  B.A.Sc.  Pp.  '826;  129  illustrations. 
St.  Louis:  C.  V.  Mosby  Company,  1922. 

As  the  title  of  this  book  indicates,  it  does  not  pretend  to  be  a 
complete  exposition  of  the  whole  field  of  preventive  medicine  in 
all  its  details,  but  is  merely  an  introduction  to  the  practice  of  that 
branch  of  medicine.  The  idea  in  the  mind  of  the  writer  would 
seem  to  have  been  to  produce  a  book  which  would  not  frighten  the 
general  practitioner  by  its  bulk,  but  which  would  rather  stimulate 
his  interest  in  the  subject  and  help  him  to  realize  the  importance 
of  the  part  he  should  play  in  the  campaign  for  the  prevention  of 
disease. 

If  Aiewed  in  this  light,  the  book  takes  on  a  different  character 
from  that  which  otherwise  might  be  given  to  it,  and  the  value  of 
having  the  various  questions  presented  in  a  fairly  brief,  but  very 
clear  manner,  is  at  once  perceived.  The  author  has  received  the 
assistance  of  certain  authorities  in  writing  special  sections,  such 
as  those  relating  to  water,  milk,  diet,  sanitation,  etc.,  so  that  one 
appreciates  that  the  book  presents  the  most  recent  ideas  in  pre- 
ventive medicine.  M. 


TwEL^  E  Essays  on  Sex  akd  Psychoanalysis.  By  Wilhelm 
Stekel,  ]\I.D.,  Vienna:  translated  and  edited  by  S.  A.  Tannen- 
baum,  M.D.,  New  York.  Pp.  320.  New  York:  The  Critic 
&  Guide  Company,  1922. 

These  essays  cover  a  period  of  ten  years,  most  of  them  having 
appeared  in  print  between  1909  and  the  beginning  of  the  War. 
In  the  theses  presented  by  the  author,  there  is  plenty  to  oft'end 
some,  who,  tlirough  ignorance  or  conviction,  are  opposed  to  the 
doctrines  of    psychoanalysis.      Among    those   more    sympathetic. 
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some  do  not  agree  in  detail  with  all  the  conclusions  of  the  author, 
for  highly  controversial  matter  is  involved.  The  style  is  vivid, 
but  perhaps  not  so  conspicuously  epigrammatic  as  some  later 
works  of  the  same  author.  These  studies  contain  much  sound 
truth  and  much  that  challenges  the  psychiatrist's  attention;  they 
should  not  be  overlooked  by  any  physician  who  deals  with  neurotics, 
exhibitionists,  thieves  or  suicides,  especially  if  he  is  concerned  to 
protect  the  young  from  joining  any  such  group.  What  is  said  of 
onanism  is  to  be  heeded  in  quarters  whence  comes  much  sincere 
but  badly  devised  propaganda  on  sexual  themes. 

The  essay  on  "Sexual  Abstinence  and  Health"  has  been  widely 
quoted  since  its  publication  in  1909.  The  author  sets  forth  char- 
acteristics of  the  "supposedly  innocent  child,"  the  power  of  instinct 
and  the  demand  for  sexual  activity.  He  presents  a  situation 
involving  practical  difficulties  for  the  conscientious  physician  of  this 
land,  though  perhaps  the  difficulties  are  less  under  Continental 
culture.  He  would  punish  one  who  knowingly  infects  another, 
and  legalize  abortion  before  the  fourth  month.  He  would  enlighten 
children  gradually  and  postpone  gross  sexual  stimuli  as  long  as 
jiossible.  Onanism  is  discussed,  its  implications,  frequency  and 
comparative  harmlessness.  His  views  on  sleep  and  insomnia 
difl'er  in  some  points  from  those  traditional;  for  instance  he  asserts 
that  sleep  does  not  strengthen  the  nerves.  Happy  persons,  he 
says,  never  complain  of  insomnia.  Homosexuality  is  presented 
as  frequent  but  tremendously  repressed.  Suicide  is  not  considered 
a  logical  or  philosophical  act,  but  one  determined  fundamentally 
by  a  sense  of  guilt.  It  was  growing  more  frequent  among  children 
when  this  essay  was  written,  and  particularly  among  the  children 
reared  in  small  families.  Obsessions  are  presented  as  results  of 
the  repression  of  an  unacceptable  idea.  The  obsessed  neurotic's 
character  is  discussed.  Exhil)itionism  is  next  considered  and  its 
relation  to  the  neurotic  character  and  to  onanism.  The  dramatic 
instinct  of  the  neurotic  and  his  piety  and  belief  in  his  mission  are 
described,  together  with  notes  on  treatment.  The  neurotic's 
obscuration  of  the  border  between  fantasy  and  reality,  the  annul- 
ment of  reality  and  his  attitude  toward  time  are  ingeniously  pre- 
sented. The  book  ends  with  a  discussion  of  the  psychology  of 
kleptomania,  relating  it  to  early  sexual  stimulation  and  the  temp- 
tation to  do  something  forbidden.  The  translator  has  interlarded 
many  comments  of  his  own,  bracketing  them  from  the  rest  of  the 
text.  These  comments  amplify  the  subject  and  rarely  suggest 
a  different  \ie\v  or  a  feeling  that  the  original  statement  needs 
defense.  If  one  must  add  to  a  text  this  is  perhaps  the  best  way, 
tkrough  brackets  sometimes  oflend  the  eye  of  the  reader. 

Fortunately  we  are  now  in  a  period  when  psychoanalysis  is 
discussed  Mith  less  bitterness  than  used  to  be  aroused.  The 
autlior  has  done  important  work  in  this  field  and  his  formulations 
are  still  imj)ortant.  H. 


ROLLESTON:   some  medical  aspects   of   old   age  tD6 

Charles  White  of  ^Manchester  (172S-1S13),  aistd  the  Arrest 
of  Puerperal  Fever  (the  Lloyd  Roberts  Lecture,  Manchester 
Royal  Infirmary,  1921).  By  J.'  George  Adaah,  C.B.E.,  M.T)., 
F.R.S.,  A'ice-Chancellor  of  the  University  of  Li\'erpool.  With 
which  are  reprinted  Charles  White's  published  writings  upon 
puerperal  fever.  Pp.  142;  4  illustrations.  Liverpool:  The 
Universitv  Press,  Ltd.;  London:  Hodder  6c  Stoughton,  Ltd., 
1922. 

This  scholarly  lecture  is  a  most  delightful  historical  sketch  of 
that  famous  British  surgeon,  obstetrician  and  hygienist,  Charles 
White,  whose  far-sighted  teaching  and  keen  analysis  of  the  cause 
of  puerperal  fever  clearly  establishes  a  prior  claim  for  him  in  the 
matter  of  prophylaxis  and  prevention  of  that  malady. 

To  the  lecture  are  appended  chapters  from  the  writings  of  Charles 
White.  Would  that  every  parturient  today  might  be  deli\'ered 
under  the  safe,  sane  and  sensible  directions  he  laid  down  in  the 
year  1773.  Then  one  of  the  scourges  of  child-bearing  would  be 
minimized.  This  book  will  be  of  interest  to  all  medical  historians 
and  obstetricians.  W. 


Some  Medical  Aspects  of  Old  Age.  By  Sir  Humphry  Rolles- 
tox,  K.C.B.,  M.D.,  D.(\L.,  LL.D.  Being  the  Linacre  Lecture 
1922,  St.  John's  College,  Cambridge.  London:  The  ^Nlacmillan 
Company,  1922. 

Ix  this  "  J)c  Seticrfiite,'''  Sir  Humphry  Rolleston  has  skilfully 
combined  a  discussion  of  some  of  the  general  features  of  old  age  with 
considerations  more  strictly  medical.  It  is  a  subject  in  which  we 
all  will  be  interested  if  we  live  long  enough.  The  basis  of  the  book 
is  the  material  collected  for  the  Linacre  Lecture  at  St.  John's  College, 
( "ambridge,  of  which  Sir  Humphry  was  at  one  time  a  Fellow. 

The  duration  of  life  in  higher  and  lower  forms  is  discussed  in  a 
general  way  and  there  are  portraits  of  several  traditional  "oldsters" 
who  are  re])uted  to  have  lived  beyond  the  usiud  time,  including 
Henry  Jenkins  with  one  hundred  and  sixty-nine  years  and  a  Hun- 
garian with  one  hundred  and  eighty-seven  years.  The  author  is 
sceptical  as  to  the  correctness  of  certain  of  these  records.  He  gives 
explanations  but  does  not  decide  the  cjuestion  as  to  the  duration 
of  the  life  of  IMethuselah. 

When  does  old  age  begin?  The  author  points  out  that  it  is  often 
unrecognized  by  the  victim  himself  until  perhaps  some  chance 
remark  or  occurrence  brings  it  home  to  him.  The  influence  of 
heredity,  environment  and  past  diseases  on  longevity  are  considered 
and  the  evil  efl'ect  of  syphilis  is  emphasized.  Much  stress  is  placed 
on  functional  activity  and  the  evil  of  autosuggestion  is  mentioned; 
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"I  am  getting  older  and  older  every  day"  has  its  harmful  influence. 
The  often  injurious  eft'ect  on  a  healthy  old  man  of  giving  up  work 
is  pointed  out.  This  is  a  subject  on  which  our  advice  is  not  infre- 
quently asked  and  the  decision  is  often  difficult.  Perhaps  of  chief 
importance  is  whether  or  not  there  is  an  avocation  to  which  he  can 
turn  when  the  vocation  is  given  up.  The  wise  man  cultivates  a  hobby 
in  his  maturity.  Some  have  held  that  the  attainment  of  old  age  is 
in  great  part  a  matter  of  the  will.  As  Strachey  says  of  one  circle, 
''They  refused  to  grow  old;  the.>'  almost  refused  to  die."  As  to 
personal  habits,  the  observation  that  the  majority  of  those  who 
have  reached  old  age  are  small  eaters  of  meat  is  noticed  and  the 
use  of  alcohol  even  in  moderation  is  regarded  as  unfavorable. 
Among  the  causes  of  senescence  the  influence  of  the  endocrine  glands 
is  discussed.  The  conclusion  is  reached  that  changes  in  the  inter- 
stitial cells  are  not  the  cause  but  an  accompaniment  of  old  age.  As 
to  the  use  of  thyroid  and  other  gland  extracts  a  word  of  caution 
is  given,  for  harm  may  be  done  by  stimulating  metabolism  (nermuch. 
The  discussion  of  the  normal  structural  changes  and  i)hysiology  of 
old  age  dwells  more  on  the  purely  medical  aspects.  The  attitude 
toward  death  is  described  as  rarely  showing  a  desire  for  rest,  as  one 
might  long  for  sleep,  but  rather  there  is  "a  passionate,  absorbing, 
almost  bloodthirsty  clinging  to  life." 

This  is  a  delightful  little  book,  not  strictly  medical  l)ut  taking  us 
along  a  bypath  which  is  sometimes  a  pleasant  change  from  the 
straight  road  of  professional  writing.  Whether  old  age  in  itself 
should  be  regarded  as  a  disease  is  a  question  about  which  there  has 
been  much  debate.  Its  definition  as  "the  period  at  which  a  man 
ceases  to  adjust  himself  to  his  environment"  the  author  regards  as 
true  only  of  senility  or  morbid  old  age.  Certainly  a  study  of  those 
who  have  reached  a  sunny  oM  age  to  discover  their  method  and 
piiilosophy  of  life  is  worth  while,  so  that  those  who  come  after  may 
profit  thereby.  What  more  delightful  character  is  there  than  the 
genial  old  man  who  has  seen  many  years  but  has  not  lost  the  savor 
of  life?  '   '  McC. 


Surgical  Clinics  of  North  America.  St.  Louis  Number,  Vol. 
II,  No.  (\.  Pp.  2Si);  105  illustrations.  Philadelphia:  W.  B. 
Saunders  Com])any,  1922. 

This,  tiie  St.  Louis  number,  is  })resented  to  the  readers  as  the 
work  of  twelve  of  the  big  men  of  that  city.  They  have  well  main- 
tained the  high  standard  of  the  contributions  for  which  the  Clinics 
are  famed.  Each  article  adds  something  that  is  new,  useful  and 
instructi\e.  The  great  feature  in  these  Clinics-  is  not  the  re[)orted 
cases  so  much  as  it  is  the  description  of  the  way  they  are  handled. 
Here,  we  readers  can  obtain  the  many  little  tricks  in  technic  that 
can  be  obtained  only  b\-  such  articles  so  })resented.  E, 
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Blood  Transfusion.  By  Geoffeky  Keynes,  M.A..  M.I). 
(Cantab.),  F.R.C.S,  (Eng.),  Second  Assistant,  Sur<,ncal  Pro- 
fessorial Unit,  St.  Bartholomew's  Hospital.  P]).  Kiii;  VA  illus- 
trations.    London:  Hemy  Frowde,  Plodder  &  Stouuliton,  11122, 

The  first  chapter  is  devoted  to  a  very  complete  and  interesting 
review  of  the  history  of  transfusion.  The  following  chapters 
include  the  indications  for  transfusion,  and  the  dangers  incident 
to  its  employment  are  thoroughly  discussed.  The  methods  of 
direct  and  indirect  transfusion  are  described,  and  the  principles 
underlying  the  various  technic  are  described  in  detaih 

The  volume  is  compact  and  gives  all  the  information  necessary 
to  a  complete  imderstanding  of  the  subject.  A  Ncry  complete 
bibliography  is  appended.  S. 


A  Text-book  of  the  Practice  of  ^Medicine.  By  Various 
Authors;  edited  by  Frederick  W.  Price,  i\I.D.,  F.R.S.  (Edin.), 
Senior  Physician  to  the  Royal  Northern  Plospital;  Physician 
to  the  National  Hospital  for  Diseases  of  the  Heart,  London; 
formerly  Physician  and  Honorary  Pathologist  to  the  Mount 
Vernon  Hospital  for  Consumption  and  Diseases  of  the  Chest; 
Examiner  in  Medicine  at  the  I'niversity  of  St.  Andrews.  Pp. 
1753;  96  illustrations.  London:  Oxford  Medical  Publications, 
1922. 

The  editor  of  this  volume  states  in  his  preface  that,  on  account 
of  the  great  advance  in  knowledge  throughout  the  domain  of 
medicine,  it  is  impossible  for  any  one  authority  to  do  full  justice 
to  the  ever-widening  field  of  medicine  and  that,  therefore,  a  useful 
purpose  might  be  served  by  the  publication  of  a  work  of  moderate 
compass  and  in  one  volume,  compiled  by  specialists  in  the  different 
branches  of  medicine.  To  the  reviewer  this  seems  eminently 
fit.  It  is  certainly  impossible  for  any  one  man  to  speak  authori- 
tatively on  all  the  phases  of  internal  medicine,  and  while  such  a 
man  may  be  able  to  write  on  the  various  phases  of  medicine  from 
his  knowledge  of  the  literature,  he  certainly  cannot  do  it  from 
first-hand  practice  in  all  the  special  branches  of  medicine.  E'er 
this  reason,  it  seems  quite  possible  that  the  old  style  text-books 
of  medicine  may  in  time  disappear,  and  be  replaced  by  volumes 
such  as  the  present  one,  which  deal  with  the  various  diseases  from 
the  viewpoint  of  those  who  have  made  special  study  of  this  or  that 
disease.  This  plan  has  been  followed  out  in  the  large  systems  of 
medicine  and  the  same  scheme  is  followed  in  this  one  volume 
presentation  of  the  subject  of  medicine.  It  is,  in  reality,  a  small 
system,  although  one  hardly  could  call  it  small,  as  there  are  packed 
between  the  covers  nearly  two  thousand   pages   of  small   print. 
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As  with  all  systems,  some  of  the  sections  are  superior  to  others 
and  some  of  the  authors  are  better  known  than  others  but  it  does 
not  follow  that  the  best  sections  are  always  by  the  })est  known 
authors.  In  going  over  some  of  the  diseases  in  most  cases  there 
seems  to  be  a  very  comjjlete  exposition  of  the  disorder.  There  is 
really  a  greater  uniformity  in  the  sections  than  one  would  think 
possible,  when  you  consider  that  twenty-six  different  authors 
contributed  to  the  volume.  Taken  as  a  whole  the  book  can  be 
recommended  as  an  authoritative,  complete  and  tliorough  hand- 
book of  medicine.  M. 


jMedical  Research  Council  of  Great  Britain  (Report  for 
THE  Year  11)21-1922).  Edited  by  Sir  Walter  ^I.  Fletchek, 
K.B.?:.,  :\I.D.,  Sc.I).,  F. U.S.,  'Secretary.  London:  H.  M. 
Stationery  Office,  1922. 

The  great  Aalue  of  the  research  work  fostered  by  the  Medical 
Research  Council  has  been  more  and  more  appreciated  throughout 
the  scientific  world  since  its  first  publications  in  191.").  Xot, 
however,  until  one  carefully  studies  its  latest  annual  report  of  125 
pages,  does  one  realize  the  truly  astounding  amount  of  work  that 
the  Medical  Research  Committee  (later  Council)  has  been  able  to 
achieve  or  stimulate.  From  the  first  publication  of  their  special 
report  series  in  1915  on  "The  Boot  and  Shoe  Industry,"  this  phase 
of  their  work  alone  has  j^roduced  72  careful  studies,  averaging  from 
oO  to  300  pages  in  length,  and  scattered  over  such  topics  as  tuber- 
culosis, cerebrospinal  fever,  dysentery,  alcohol,  rickets,  shock, 
venereal  disease,  industrial  hygiene,  pathological  methods,  biological 
standards,  radium,  etc.,  etc.  In  addition,  they  have  aided  many 
institutions  and  individual  investigators  with  part-time  grants,  so 
that  the  ])resent  report  alone  names  over  500  persons  and  150  in- 
stitutions with  which  they  have  had  associations  in  the  past  year. 

The  Xaticmal  Research  Institute,  with  which  the  Council  is 
most  directly  concerned,  received  about  one-quarter  of  the  total 
budget  for  work  in  its  six  departments  of  Biochemistry  and  Phar- 
macology, Experimental  Pathology,  Bacteriology  and  Protistology, 
Applied  Physicjlogy,  Applied  Optics,  Statistics  and  Library  Pul)li- 
cations,  under  the  direction  of  eminent  scientists,  such  as  H.  H. 
Dale,  Capt.  S.  R.  Douglas,  Leondar  Hill  and  J.  E.  Barnard. 

The  national  collection  of  type  cultures  at  the  Lister  Institute, 
the  Standard  Laboratory  at  Oxford,  the  Department  of  Clinical 
Research  and  the  Car(liograj)hic  Department  of  the  I  niversity 
College  Hospital  INIedical  School,  the  clinical  research  units  at 
the  London  and  St.  Bartholomew 's  Hospitals,  the  work  of  Mellanby, 
Sir  Almroth  Wright,  MacLean,  IVIeakins,  Starling,  Laslett  and 
l\y  Mackenzie  are  only  a  few  of  the  important  projects  subsidized 
bv  the  Medical   Kesearch  Council. 
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Truly  can  one  say  that  the  annual  grant  of  £i:)0,()()0  has  been 
wisely  administered  and  that  Parliament's  Committee  on  National 
Expenditure  showed  wisdom  in  not  cutting  down  their  grant-in-aid 
even  in  these  days  of  general  retrenchment.  K. 


A  (•LiNKAL  Theatise  ()X  Dlvbetes  ]\Iellitus.  I3y  Mah(  el 
Labbe,  M.D.,  Professor  of  General  Pathology  at  the  Faculty 
of  Medicine  of  Paris  and  Physician  to  the  Charite  Hopital: 
translated,  revised  and  edited  hy  Charles  Greene  Citmston, 
I\I.D.,  Lecturer  at  the  Faculty  of  Medicine  of  the  I  niversity 
of  Geneva  and  Fellow  of  the  Royal  Society  of  Medicine  of  London. 
Pp.   382.     New  York:  AVilliam   Wood   &   Company,    1922. 

It  is  like  carrying  coals  to  Newcastle  to  translate  such  a  hook 
as  this  from  the  original  French  into  English  at  the  present  time. 
The  rapid  ach-ance  of  our  knowledge  concerning  many  aspects 
of  the  diabetic  problem  results  in  a  book  becoming  out-of-date 
^'ery  quickly.  It  is  true  that  the  author  has  had  a  very  large  experi- 
ence with  diabetes,  and  his  observations  on  the  symptomatology 
of  diabetes  are  valuable.  For  example,  the  chapters  on  "Diabetes 
and  Tuberculosis,"  on  "Edemas  in  Diabetes"  and  on  the  "Painful 
Syndromes  in  Diabetes"  are  all  interesting  but  there  is  little  mention 
of  many  of  the  chemical  methods  which  we  have  learned  to  depend 
upon  in  this  country.  The  translator  also  has  unfortunately 
used  many  unusual  words  and  phrases,  as  for  example,  "Social 
midst,"  "acromegalia,"  "larvate,"  "undosable,"  "ammonuria," 
and  "hyperglycistia."  In  fact,  there  is  little  to  recommend  in 
this  book.  P. 


Maladies  de  la  Plevre  et  du  Mediastix.  By  Marcel  Labbe, 
M.D.,  Professor,  Faculty  of  ^ledicine  of  Paris;  P.  Mexetrier, 
Professor,  Faculty  of  Medicine  of  Paris;  L.  Galliard,  Honorary 
Physician  to  the  Hospital  of  Paris;  F.  Balzer,  Physician  to  the 
Hospital  St.  Louis;  and  E.  Boinet,  Professor  of  the  School  of 
^Medicine  of  Marseilles.  Pj).  ")<)() ;  114  illustrations.  Paris:  J.  B. 
Bailliere,  1922. 

This  extensive  study  offers  much  that  is  of  value  from  a  clinical 
point  of  view,  while  at  the  same  time  suffering  from  a  failure  to 
include  references  to  the  recent  literature.  There  are  many 
references  given,  few^  of  which  are  to  other  than  French  literature. 
Most  of  the  references  date  back  ten  or  twenty  years  and  the  only 
recent   ones   are   from   the   French   literature.     French   clinicians 
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have  always  been  peculiarly  interested  in  diseases  of  the  })lein'a 
and  this  present  work  is  essentially  a  review  of  their  studies.  The 
article  on  pulmonary  syphilis  is  especially  interesting,  for  the 
French  place  much  more  emphasis  on  this  subject  than  do  oin* 
own  writers.  Another  interesting  chapter  concerns  adcno])athies 
of  the  mediastiiunn.  On  the  whole,  however,  the  work  offers 
little  which  cannot  be  obtained  ecjually  well  from  any  one  of  the 
recent  systems  published  in  the  English  language.  P. 


Rickets.  By  J.  Lawson  Dick,  M.I).  (P:din.),  F.R.C.S.  (Enc), 
Deputy  Commissioner  of  Medical  Services,  London  Region, 
Ministry  of  Pensions.  Pp.  488;  7  full-page  illustrations  and 
numerous  figures  in  text.     New  York:  E.  B.  Treat  &  Co.,  1922. 

In  this  book  the  author  has  endeavored  to  build  a  background 
for  the  present-day  scientific  understanding  of  rickets.  He  has 
collected  a  wealth  of  information,  geographical,  ethnological, 
sociological  and  economic,  to  show  that  rickets  is  a  disease  pursuant 
to  modern  industrialism.  ^Yhile  the  latest  studies  on  the  effects 
of  light  deprivation  are  not  included  in  the  book,  the  author  is 
convinced  that  housing  conditions,  which  compel  deficient  light 
and  fresh  air,  constitute  the  important  factor  in  the  etiology  of  the 
disease.  The  history  of  rickets  is  well  considered;  it  is  espe- 
cially interesting  how  the  disease,  at  first  most  common  among  the 
cultivated  classes,  came  to  be  a  disease  of  the  laboring  man's 
child.  The  book  is  very  readable,  being  free  of  tedious  tables  of 
experimental  data.  The  author  presents  his  work  as  e^■idence 
to  justify  the  sweeping  reforms  necessary  for  the  elimination  of 
rickets,  if  this  theory  of  its  causation  be  proved  correct.         S. 


Physical  Exercises  for  Invalids  and  Convalescents.  By 
Edward  H.  Ochsner,  B.S.,  M.D.,  E.A.C.S.,  President,  IlHnois 
State  Charities  Commission;  Attending  Surgeon,  Augustana 
Hospital,  Chicago.  Second  edition.  Pj).  50;  42  illustrations. 
St.  Louis:  C.  V.  ]\Iosby  Company,  1922. 

There  are  described  forty-two  exercises  especially  designed 
for  the  use  of  convalescents  and  invalids  and  persons  engaged  in 
sedentary  occupations.  They  are  so  arranged  as  to  give  well- 
balanced  exercise  to  the  whole  body,  and  no  apparatus  is  required. 
The  descriptions  are  clear  and  the  illustrations  adequate.  K. 
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Phenoltetrachlorphthalein  Liver  Function  Test. — Rosenthal  {Jour. 
Am.  Mid.  A.s^n.,  1922,  79,  21.")! )  lias  introduced  an  important  modifica- 
tion of  the  technic  of  tlie  use  of  phenoltetrachlorphthalein  in  the  estima- 
tion of  liver  function,  depending  on  the  study  of  the  rapidity  of  the 
removal  of  the  dyes  from  the  circulation.  After  detailing  the  technic 
of  the  phenoltetrachlorphthalein  test,  he  gives  the  results  in  37 
instances,  comprising  cases  of  known  degree  of  liver  damage.  Ten 
cases  are  used  as  controls  which  were  normal  from  a  point  of  view 
of  liver  function,  l)ut  which  comprised  diseases  of  practically  all  the 
other  organs  of  the  body.  Five  cases  of  carcinoma  of  the  liver  were 
tested;  3  cases  of  cirrhosis  of  the  liver;  2  cases  of  acute  hepatitis;  1  case 
of  cholangitis  and  1  of  chronic  passive  congestion.  Several  cases  of 
toxemia  of  pregnancy  and  1  of  acquired  hemolytic  jaundice  were  also 
tested.  Rosenthal  makes  the  following  comment:  "The  normal  liver 
removes  phenoltetrachlorphthalein  from  the  blood  stream  with  rapidity 
and  uniformity.  The  damaged  liver  takes  up  the  dye  much  more  slowl\-; 
large  amounts  may  remain  for  a  prolonged  period  in  the  plasma,  where 
the  dye  can  be  accurately  and  quantitatively  estimated.  Experiments 
have  shown  that  practically  none  of  the  dye  is  taken  up  by  the  red  cells. 
In  this  series  of  cases  of  liver  disease  the  abnormal  results  have  not 
jiaralleled  the  degree  of  jaundice  or  hepatic  enlargement.  The  highest 
degrees  of  retention  have  been  present  in  acute  hepatitis,  in  a  case  of 
cirrhosis  in  which  there  was  a  small  liver,  and  in  advanced  cases  of 
hepatic  carcinoma.  A  fixed  dosage  of  tetrachlorphthalein  according  to 
the  body  weight  is  used,  so  that  a  unit  of  work  is  imposed  on  each  unit, 
by  weight,  of  liver  tissue.    The  normal  curves  show  the  time  required 


760  PROGRESS    OF   MEDICAL   SCIENCE 

for  the  entire  \Wer  to  perforin  this  task.  For  these  reasons,  borne  ont 
])\  cHnical  and  experimental  ol)ser\ation,  it  seems  prol)alile  that  the 
test  gives  an  index  of  tlie  total  amount  of  functioning  Hver  tissue." 
This  communication  woidd  appear  to  be  of  real  importance,  describing 
apparently  a  method  of  stud.\-  of  hepatic  function  decidedly  more  satis- 
factor\-  than  an\-  which  has  vet  been  devised. 


Relapsing  Pyrexia  in  Hodgkin's  Disease. — Hall  and  Douglas  {Quar. 
Jour.  Med.,  October,  1U2L',  p.  22)  report  a  case  of  anatomically  proved 
Hodgkin's  disease  which  showed  regularly  recurring  attacks  of  pyrexia. 
They  haAC  examined  the  temperature  records  of  other  cases  extending 
over  long  periods  of  time.  They  show  that  the  time  from  the  middle 
of  one  period  of  fever  to  the  middle  of  the  next  (the  p^N'rexial  span)  was 
found  to  vary  between  fifteen  and  twenty-five  days  in  80  per  cent  of 
the  cases.  In  individual  cases,  however,  the  periodicity  did  not  vary 
by  more  than  five  days  and  in  many  cases  was  of  remarkable  i-egularity. 
The  form  of  the  pyrexial  wave  in  each  individual  case  was  fairly  con- 
stant. Very  low  temperatures  were  often  recorded  in  the  apyrexial 
periods,  at  which  time  there  was  often  an  apparently  complete  symp- 
tomatic recovery.  The  charts  show  a  gradual  stepping  upward  and 
downward  of  the  pyrexial  waves.  The  authors  observed  in  these 
characters  of  periodicity  gradual  ascent  of  fever,  and  low  temperatures 
with  apparent  complete  recovery  between  pyrexial  periods.  The  dis- 
ease shows  a  similarity  to  certain  recurring  fevers  such  as  malaria, 
relapsing  fever,  rat-bite  fever  and  trench  fever.  It  differs  from  these 
in  greater  length  of  span.  The  similarities  suggest  the  possibility  of  an 
organismal  infection  as  the  cause  of  this  type  of  relaxing  pyrexia. 


Family  Association  of  Cardiac  Disease. — St.  Lawrence  {Jour.  Am. 
Med.  As.su.,  1922,  79,  2051)  studied  100  families,  each  of  which  con- 
tained at  least  1  child  enrolled  in  the  cardiac  clinic  of  St.  Lukes 
Hf)spital.  Exclusive  of  the  100  children  who  formed  the  basis  of  study, 
there  were  4S0  persons  known  to  have  had  close  and  long-lasting  contact 
with  patients  suffering  from  rheumatic  heart  disease.  Seventy-one  (14.8 
per  cent)  of  these  "exposed"  persons  had  a  definite  infection  of  the 
rheumatic  group.  38  (8  per  cent)  had  definite  cardiac  disease.  These 
figures  are  nuich  greater  than  those  given  for  the  incidence  in  the 
general  population.  A  similar  study  of  100  families,  each  of  which  had 
at  least  1  member  the  subject  of  tuberculous  infection,  showed  very 
similar  figures.  The  results  of  the  investigation  suggest  that  the 
intimate  association  of  family  groups  may  liave  an  important  relation 
to  the  spread  of  rheumatic  lieart  disease,  and  that  the  family  offers  a 
place  for  the  application  of  the  availal)le  preventi^'e  measures. 

Psychologic  Tests  Applied  to  Diabetic  Patients. — Miles  and  Root 
{Arch.  hit.  Med.,  1922,  30,  767)  report  the  results  of  psychologic  tests 
made  on  .39  diabetic  patients,  and  give  the  figures  for  a  corresponding 
number  t)f  controls.  Diabetic  patients  frequentl\'  complain  of  poorer 
memory  and  power  of  attention,  but  objective  proof  of  this  has  been 
lacking  up  to  the  present  time.  By  certain  psychologic  tests  applied 
in  such  cases  as  well  as  to  suitable  controls  it  was  found  that  diabetic 
patients  with  hyperglycemia  and  glycosuria  at  the  beginning  of  treat- 
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ment  show  a  decrement  of  about  15  per  cent  or  more  in  memory  and 
attention  tests.  The  loss  is  in  amount  rather  than  in  quahty.  Witii 
treatment  the  diabetic  improves  rapidly  in  his  psycholojj;ic  status, 
approaching,  but  not  quite  reaching  normal.  In  accurac,>'  and  quickness 
of  movement  5  treated  diabetics,  each  case  of  long  duration,  were  20 
per  cent  below  normal. 

Chronic  Nephritis  Anemia. — ^Brown  and  Roth  (Areli.  Int.  Mid., 
1922,  30,  817)  from  their  study  of  187  cases  diagnosed  chronic  glomerular 
nephritis  at  the  Mayo  Clinic,  report  their  observations  on  lOo  of  these 
cases  which  showed  anemia.  They  present  evidence  to  show  that  the 
aneniia  of  uncomplicated  chronic  nephritis  develops  in  the  absence  of 
blootl  loss  (microscopic  blood  in  the  urine  having  no  relation  to  the 
(^legrce  of  anemia)  and  this  anemia  is  not  due  to  excessive  hemolysis. 
The\'  point  out  that  this  type  of  anemia  cannot  be  attributed  to 
increased  concentration  in  the  blood  of  any  known  nitrogenous  sub- 
stance. They  believe  that  the  bone  marrow  sutters  damage  concomi- 
tantly with  renal,  retinal  and  cardiac  tissues.  In  a  group  of  cases 
studied  during  the  development  of  renal  insufficiency,  anemia  developed 
four  to  six  weeks  after  the  onset  of  the  renal  injury.  The  tardiness  of 
the  anemia  is  explained  on  the  basis  of  decreased  formation  of  erythro- 
cytes. The  injury  to  the  bone  marrow  concerns  only  its  erythrogenetic 
function.  Leukocytogenesis  is  not  involved.  They  believe  that  the 
unknown  agent  causing  renal  insufficiency  is  probably  the  etiological 
factor  in  the  disturbance  of  hematopoiesis,  in  other  words,  a  common 
cause  is  present.  Twenty  cases  of  clu-onic  glomerular  nephritis  in  whom 
the  red  blood  cell  count  was  found  to  be  below  3,500,000  per  cm. 
showed  a  remarkably  high  death  rate,  18  of  the  20  dying  within  ten 
months  and  many  of  them  within  one  month.  The  authors  point  out 
that  an  anemia  of  this  degree  has  a  prognostic  value  similar  to  that  of 
creatinin  retention. 
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A  Case  of  Congenital  Osteosclerosis. — Ghormley,  [Johns  Hopkins 
Hosp.  Bull.,  December  1922,  p.  444)  says  that  the  patient  limped  and 
complained  of  pain  in  the  left  hip.  Repeated  roentgenographs  of  all  the 
bones  were  then  made  and  showed  much  the  same  condition  through- 
out the  skeleton.  Besides  the  curious  density  of  the  flat  bones  and  the 
rather  hazy  outline  along  all  the  bones,  the  vertebral  bodies  showed  a 
marked  density  at  either  pole.     Definite  thickening  of  the  cortex  of 
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all  the  long  bones  was  noted  as  more  marked  in  the  femora  and  humeri. 
The  skull  was  thicker  than  normal.  In  the  femoral  necks  and  espe- 
cially in  the  left,  there  seemed  to  be  a  breaking  down  of  the  bone  just 
below  the  epiphysis,  so  that  the  epiphysis  had  slipped  inward  and 
downward.  Roentgenographs  of  the  mother  and  father  were  then  made, 
which  showed  the  mother's  bones  to  be  normal;  but  practically  the 
same  condition  existed  in  the  father. 


Salivary  Glands  in  Carcinoma. — Dudgeon  and  Mitchiner  {Lancef, 
September  2,  1022,  p.  558)  say  that  in  the  vast  majority  of  cases  of 
carcinoma  of  tongue  and  floor  of  mouth  these  glands  are  not  the  seat 
of  carcinoma.  In  nearly  all  cases,  the  changes  present  in  these  glands 
are  of  a  chronic  inflammatory  nature  somewhat  analogous  to  the 
changes  met  with  in  the  pancreas  in  chronic  pancreatitis  and  are 
apparently  due  to  infection  from  the  mouth  along  the  ducts.  In 
other  cases,  no  microscopical  change  can  be  seen.  The  lymph  nodes 
in  this  area  show  malignant  change  in  only  27.3  per  cent  of  early  and 
50  per  cent  of  late  cases,  though  inflammation  is  always  present.  It 
would  appear,  therefore,  in  certain  cases  with  early  carcinoma  of  the 
tongue,  to  be  justifiable  to  leave  the  submaxillary  area  untouched  at 
operation,  though  clinical  experience  teaches  that  the  risk  of  the  sub- 
sequent appearances  of  metastases  is  very  great. 


The  Healing  of  Gastric  Ulcer. — Stewart  {Brit.  Med.  Jour.,  1922, 
2,  1164)  says  that  healing  of  gastric  and  duodenal  ulcer  is  a  common 
event.  Statistics  are  given  to  show  that  in  the  postmortem  room  scar- 
ring is  met  with  almost  as  frequentl}^  as  ulceration,  while  duodenal 
scars  occur  with  about  one-half  the  frequency  of  duodenal  ulcers.  This 
difference  may  be  partly  accounted  for  by  the  greater  liability  of  duo- 
denal ulcers  to  perforate.  Single  and  multiple  gastric  scars  are  n:iet  with 
in  the  ratio  of  4  to  1,  wliich  is  exactly  the  same  as  the  ratio  of  chronic 
to  acute  ulcers.  It  is  suggested  from  this,  that  acute  and  chronic  ulcers 
have  an  equally  good  chance  of  hjaling.  Hour-glass  contraction  of  the 
stomach  is  met  with  in  about  6.5  per  cent  of  all  cases  of  completely 
healed  gastric  ulcer.  There  is  no  evidence  from  present  observations 
that  carcinoma  arises  in  connection  with  gastric  scars,  whereas  in  a 
series  of  98  stomach  specimens  received  for  microscopical  examinations, 
the  incidence  of  carcinoma  in  cases  of  simple  chronic  ulcer  was  11.5 
per  cent.  

The  Diagnosis  and  Treatment  of  Bone  Lesions. — Bloodgood  {Am. 
Jour.  Roentgenol.,  1923,  10,  42)  says  that  roentgenograms  immediately 
after  trauma  to  bones  and  joints  are  highly  essential  for  a  record  of 
comparison  if  the  trauma  excites  some  benign  or  malignant  pathological 
process.  Moreover,  roentgen-ray  examination  of  multiple  bone  lesions 
would  aid  in  differential  diagnosis.  When  the  roentgen-ray  show 
nmltiple  distinctly  central  lesions,  one  can  practically  exclude  primary 
sarcoma.  When  distinct  periosteal  multiple  lesion  is  found,  malignancy 
can  be  excluded.  Roentgenograms  of  the  chest  should  be  made  routinely, 
for  the  author  can  cite  evident  metastases  to  lungs  within  three  months 
of  first  symptoms  of  sarcoma.  Moreover,  he  has  not  found  tuberculosis 
of  the  lung  in  cases  of  sarcoma  of  bones. 
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Renal  Torsion.  — Rrasch  {.Jour.  rroUn].,  1923,  9,  12)  says  that  iucom- 
pl(>te  c()n<;('tiital  rotation  and  acquired  torsion  of  the  kidney,  while  of 
anatomical  interest,  are  of  no  ehnical  importance  per  sc.  The  anomalous 
position  of  the  renal  peKis  and  its  relation  to  the  ureter  may,  in  certain 
cases,  permit  urinary  obstruction  by  some  extrarenal  factor.  Traumatic; 
hydroneplu-osis  without  direct  inju^^'  to  the  kidney,  may  occur  followinji 
a  fall  or  blow  which  is  accompanied  by  renal  torsion  and  fixation  of  the 
upper  ureter  by  adhesions.  Renal  torsions  without  evident  ptosis  or 
other  known  etiological  factors,  may  occasionally  occur  with  a  moderate 
degree  of  hydronephrosis. 

Surgery  in  Patients  with  Obstructive  Jaundice. — Walters  {Am. 
Jour.  Surg.,  1!)23,  37,  2)  says  that  postoperative  intra-abdominal 
hemorrhage  is  often  the  cause  of  death  in  patients  with  obstructive 
jaundice.  Moreover,  the  coagulation  time  of  the  blood  should  be  deter- 
mined before  operation  and  if  the  time  is  lengthened  beyond  six  minutes, 
an  attempt  should  be  made  to  reduce  it  by  intravenous  injections  of 
calcium  chloride.  Calcium  chloride  given  intravenously,  reduces  the 
coagidation  time  of  the  blood  and  combines  with  the  bile  pigments 
circulating  in  the  blood  stream,  rendering  them  less  toxic.  The  diminu- 
tion in  the  supply  of  glucose  to  the  tissues  in  the  body  as  a  result  of  the 
toxemia  of  the  liver  cell,  is  overcome  by  supplying  glucose  directly  to 
the  tissues  by  means  of  proctoclysis  and  subcutaneous  injection. 


Diverticula  of  Bladder  in  Children. — Hyman  (Surg.,  Gyn.  and  Obsf., 
1923,  36,  27)  sa}  s  that  vesical  diverticula  are  rare  findings  in  childhood, 
not  more  than  30  being  found  in  a  review  of  over  (500  cases.  However, 
diagnosis  of  this  condition  in  children  shoulcl  present  no  difficulties. 
Little  value  can  be  placed  on  history.  Physical  examination  of  the 
abdomen  is  imjjortant.  A  chronically  distended  bladder,  especially 
asymmetrical  in  outline,  should  make  one  suspicious  of  a  diverticulum. 
The  cystoscope  and  cystogram  are  absolutely  essential  in  making  a 
correct  diagnosis.  In  the  8  reported  cases  there  were  no  evidences  of 
obstruction,  either  vesical  or  urethral.  All  3  diverticula  were  in  imme- 
diate proximity  to  the  ureter;  in  1,  the  ureter  opened  into  the  sac  and 
as  a  result,  the  ureters  were  compromised  to  such  a  degree,  as  to  cause 
obliteration  of  the  lumen  with  resultant  dilatation.  Division  of  ureter 
with  reimplantation  was  performed  in  all  3  cases,  with  recovery  of  the 
patients.  The  author  feels  that  there  will  be  an  increase  in  the  numl)er 
of  cases  reported,  as  soon  as  cystoscopy  in  children  is  done  more  rou- 
tinely. He  feels  that  the  presence  of  diverticula  in  patients  so  young 
without  eA'idences  of  any  obstruction,  leads  one  to  conclude  that  the\^ 
were  congenital  and  that  in  all  probability,  many  of  the  diverticula  in 
adults  have  also  a  similar  origin. 


Cancer  of  the  Pharynx, — Jackson  (Ann.  Surg.,  1922,  77,  1)  says 
that  certain  curalile  laryngeal  conditions  are  in  some  cases  the  sequen- 
tial predecessors  of  frequently  incurable  cancers.  The  author  feels 
that  it  is  justifiable  to  use  the  word  precancerous  for  such  conditions 
as  continual  laryngeal  irritation  from  chronic  laryngitis,  keratosis, 
syphilis,  pachydermia,  so-called  prolapse  of  the  \entricle  and  benign 
growths  (occurring  in  a  person  of  cancerous  age).    All  these  should  be 
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cured  surjiioally  or  otherwise.  It  is  no  argument  against  this  Hi'e- 
saving  rule  to  contend  that  these  conditions  are  too  rarely  predecessors 
of  cancer  to  justify  regarding  them  as  etiological  factors  in  cancer. 
There  is  no  known  agent  causative  of  any  disease  that  will  always, 
in  all  individuals  under  average  conditions  of  exposure,  produce  that 
disease.  There  will  be  few  deaths  from  laryngeal  cancer  when  every 
member  of  the  medical  profession  fully  realizes  the  frequently  malign 
nature  of  chronic  hoarseness. 

Pyelonephritis. — Sterling  (Jour.  UroJog.,  1923,  9,  29)  says  that  a 
large  nunil)er  of  so-called  siu'gical  kidneys  can  be  saved  an  operation 
by  drainage  and  lavage  of  the  kidney  pehis.  At  least  50  per  cent  of 
the  cases  of  pyelonephritis  are  being  treated  for  other  conditions  such 
as  appendicitis,  cholecystitis,  duodenal  ulcers,  without  the  formality 
of  a  urinalysis.  Careful  elimination  of  the  foci  as  well  as  other  acces- 
sory factors,  will  clear  up  the  majority  of  the  kidney  infections. 
Repeated  search  shoidd  l)e  made  of  the  urine  for  pus,  as  one  negative 
urinary  examination  does  not  alwa.ys  eliminate  the  urinary  tract.  The 
colon  liacillus  usually  crowds  the  streptococcus  out,  which  has  l)een 
demonstrated  culturally,  making  it  difficult  to  demonstrate  it  in  the 
urine  in  these  infections. 

The  Relation  of  Calcified  Abdominal  Glands  to  Urinary  Surgery. — 
Walkkh  {Lancet,  1922,  2,  1213)  says  that  operation  in  11  of  42  cases  of 
painfid  calcified  abdominal  glands,  resulted  in  the  disappearance  of  the 
pain  whether  it  had  the  form  of  constant  aching  or  recurrent  attacks 
of  colic.  Moreover,  all  these  cases  have  remained  free  from  pain  since 
operation.  The  author  believes  that  there  is  no  longer  any  danger  of 
general  dissemination  of  the  tubercle  l)acillus  which  is  usually  respon- 
sible for  the  condition,  or  proV)ability  of  infection  in  the  urinary  tract. 
Tuberculous  peritonitis  is  not  a  concomitant  or  a  sequel  of  this  condi- 
tion and  adhesions  which  might  interfere  with  the  action  of  the  bowel, 
or  form  obstructing  bands,  do  not  form.  Against  any  general  rule  of 
operation  of  these  cases  in  children,  is,  however,  the  knowledge  that 
recovery  without  operation  must  take  place  in  the  great  nuijority  of 
these  cases  without  further  trouble.  Therefore,  operation  is  only  justi- 
fiable in  those  cases  in  which  symptoms  are  severe  and  are  proved  to  be 
directly  due  to  the  calcified  glands.  These  cases  can  be  selected  only 
after  investigation  by  thoroughly  modern  methods  of  examination. 


The  Question  of  Recurrent  Calculi. — Barney  {Svrg.,  Gyncc.  and 
Ohsi.,  1922,  35,  743)  says  that  there  is  an  unfortunate  paucity  of 
investigation  on  the  matter  of  recurrent  or  overlooked  reiuil  calculi 
and  it  would  be  desirable  to  have  various  observers  in  difterent  clinics 
imdertake  such  investigations.  lioentgenographic  examination  during 
or  shortly  after  conx^alescence,  is  essential  for  the  accuracy  of  the 
results  in  such  work.  The  data  at  hand  show  that  stones  are  subse- 
(juently  found  in  the  kidney  after  operation  in  a  sm-prising  number  of 
instances.  It  is  however  impossible  to  say  which  are  "recurrences" 
and  which  are  "left  overs."  Actual  recurrence  is  unquestional)ly  very 
frcfiucut.  The  complex  character  of  the  intei-ior  of  the  kidney,  hemor- 
rhage from  its  nuicosa  and  the  comparati\e  inaccessibility  of    this 
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organ  in  many  oases,  contribute  to  the  flitfieiilties  in  removing  all 
stones.  The  fluoroseope  otters  the  most  promising  prospects  for  success 
in  this  work.  Moreover,  preoperative  study  cannot  he  too  painstaking, 
nor  must  the  possibility  of  superimposed  shadows  of  calculi  be  over- 
looked. A  second  operation  for  the  remoxal  of  remaining  stones  is 
advisable  in  most  cases  and  should  be  done  soon  after  first  o])erHti()n. 
Pyelotomy  is  unquestiona!)ly  the  operation  of  choice  and  is  often  a(l\  an- 
tageously  combined  with  partial  nephrectomy. 


THERAPEUTICS 


UNDER    THE    CHARGE    OF 

SAMUEL  W.  LAMBERT,  M.D., 

NEW    YORK, 
AND 

CHARLES  C.  LIEB,  M.D., 

ASSISTANT    PROFESSOR    OF    PH.^RMACOLOGY,    COLUMBIA    UNIVERSITY. 


Balancing  the  Diabetic  Diet. — Strouse  {.Jour.  Am.  Med.  J.v.s//., 
1922,  79,  ]S<)9)  summarizes  the  recent  metal)olic  work  in  diabetes  and 
presents  a  simple  procediu'e  for  applying  these  principles  clinically. 
It  is  necessary  that  certain  data  be  first  obtained.  The  basal  metal)o- 
lisni,  the  basal  caloric  requirement  calculated  therefrom,  the  daily 
urinary  sugar  and  nitrogen  and  the  glucose  tolerance  must  be  deter- 
mined. The  protein  ratio  is  then  0.66  gm.  per  kilogram  of  body  weight. 
Inasmuch  as  56  per  cent  of  the  protein  is  burned  as  carbohydrate,  the 
carbohydrate  ratio  may  be  calculated  by  subtracting  from  the  glucose 
tolerance  5S  per  cent  of  the  protein.  The  basal  caloric  requirement 
being  known  from  the  determination  of  the  basal  metabolism  plus  20 
per  cent  for  the  specific  dynamic  action  of  protein  and  the  energy  require- 
ments for  a  bed  existence,  the  calories  supplied  by  the  protein  and  carl)o- 
hydrate  to  be  fed  are  calculated  l)y  multiplying  the  total  grams  of  these 
two  substances  by  4.1.  The  remaining  calories  must  then  be  supplied 
in  fat  and  the  fat  in  grams  is  calculated  by  di\iding  the  caloric  require- 
ment l)y  9.  This  ratio  of  fat  is  comparatively  high  in  proportion  to 
the  amounts  used  by  Allen.  The  danger  of  acidosis  must  be  guarded 
against  and  this  is  accomplished  l)y  the  antiketogenic  substances 
resulting  from  the  combustion  of  protein  and  especially  carbohyflrate. 
The  acidosis  producing  substances  are  ketogenic  anfl  there  exists  a 
definite  relationship  between  the  ketogenic  substiUices  of  fat  metab- 
olism and  the  antiketogenic  substances  of  protein  and  carbohydrate 
metabolism.  This  ratio  may  roughly  be  approximated  when  the  ratio 
of  fat  in  grams  is  to  the  available  carbohydrate  in  grams  (equal  to  car- 
bohydrate tolerance  as  calculated  above)  as  2.5  to  4  is  to  1.  A  diet  so 
calculated  will  provide  a  comparatively  low  protein  and  high  fat  allow- 
ance. The  patients  nuiintained  on  such  a  diet  were  without  significant 
clinical  acidosis. 
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Cardiac  Functional  Tests. — ^Brittingiiam  and  White  (Jour.  Am. 
Med.  As.^n.,  1922,  79,  1901)  have  eliminated  as  of  small  value  all  but 
two  of  the  many  cardiac  functional  tests.  These  two  were  submitted 
to  further  study.  Vital  capacity  determinations  were  made  on  144 
patients,  48  of  whom  had  some  cardiac  complication;  16,  some  pulmo- 
nary complication  and  SO  had  neither  cardiac  nor  pulmonary  disease. 
Of  the  SO  with  no  intrathoracic  disease,  50  per  cent  had  vital  capacities 
at  least  20  per  cent  below  the  calculated  normal;  in  the  cardiac  group 
"most  of  those  who  had  no  congestive  heart  failure  had  normal  vital 
capacities"  while  every  one  of  the  patients  with  congestive  failure  had 
a  low  vital  capacity.  The  conclusion  is  reached  that  vital  capacity 
determinations  furnish  measures  of  dyspnea  more  definite  than 
"marked,"  "slight,"  etc.,  but  rarely  aid  in  the  management  or  "sizing 
up"  of  the  patient.  The  exercise  tolerance  test  consisted  in  swinging 
from  floor  to  overhead,  two  20-pound  dumbbells,  a  given  number  of 
times  (15  and  20)  in  a  given  numl)er  of  seconds  (40  and  50),  and  deter- 
mining the  elTects  on  blood-pressure.  The  test  proved  of  no  value  for 
diagnostic  or  prognostic  pmposes  generally,  so  far  as  the  heart  is  con- 
cerned and  is  useful  only  in  following  the  progress  of  the  individual 
case.  The  test  is  therefore  unsatisfactory  as  a  cardiac  efficiency  test. 
Vital  capacity  and  exercise  tolerance  determinations  were  markedly 
at  variance  in  14  per  cent  of  the  cases  in  which  both  tests  were  per- 
formed. The  final  conclusion  reached  1)\'  the  authors  is  that  there  is 
no  satisfactory-  test  of  cardiac  functional  efficiency  at  the  present  time. 
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Intraperitoneal  Transfusion  with  Citrated  Blood.  An  Experimental 
Study. — SiPERSTEiN  and  Sansbv  (A)u.  Jour.  JJi.w  Children,  19'2'4,  25, 
107)  have  shown  that  freshly  citrated  blood  injected  into  the  peri- 
toneal cavity  of  rabbits  is  absorbed.  Necropsies  at  various  intervals 
following  the  operation  re\eal  that  the  quantity  present  in  the  abdom- 
inal cavity  rapidly  decreases  in  amoimt  and  that  absorption  of  com- 
paratively large  amounts  of  blood  is  completed  in  three  or  four  hoiu's. 
i'lstiniation  of  lilood  values  demonstrates  definite  increases  from  the 
time  the  blood  is  transfused  until  the  animal  is  killed.  They  have 
shown  tliat  the  erythrocytes  enter  the  blood  stream  without  undergoing 
any  morphological  changes.  Smears  of  the  fluid  in  the  abdominal 
cavity  taken  at  necropsy  show  no  change  in  the  size,  shape,  and  struc- 
ture of  the  corpuscles,  and  no  evidence  of  hemolysis.  A  rise  in  hemo- 
globin and  cellular  elements  was  seen  following  transfusion  in  normal 
and  anemic  animals,  which  cannot  be  accounted  for  by  a  mere  concen- 
tration of  the  blood.    Nucleated  red  blood  cells  of  pigeons  when  injected 
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intraperitoneally  into  rabbits  can  be  recovered  from  tlu;  j;eneral  circu- 
lation in  fifteen  minutes,  and  can  persist  for  at  least  twent\-four  hours. 
They  found  that  the  er;>throcytes  enter  the  blood  streani  very  rapidly. 
The  increase  in  the  blood  values  of  the  animals  persisted  for  days. 
After  severe  hemorrhage  the  animals  improved  after  the  transfusion. 
No  ,  hemoglobinuria  could  be  demonstrated.  Autotransfusion  and 
retransfusion  have  been  successfully  used  in  man.  Clinical  experience 
with  cases  of  internal  hemorrhage  as  compared  to  external  hemorrhage 
tends  to  show  that  the  l)lood  is  absorbed  in  a  functioning  condition. 
The  intraperitoneal  transfusion  of  citrated  blood  in  rabl)its  is  a  safe 
procedure,  simple  to  apply  and  efiicient.  Absorption  of  the  blood  takes 
place  very  rapidl\-,  and  a  rabbit  can  apparently  absorl)  approximately 
one-fifth  of  its  own  blood  value  in  four-  hours.  The  intraperitoneal 
transfusion  of  citrated  blood  acts  as  a  true  transfusion,  and  not  as  the 
absorption  of  nutrient  material. 


The  Effect  of  Olive  Oil  on  Gastric  Function  as  Measured  by  Frac- 
tional Analysis. — Lockwood  and  Chamberlin  (Arch.  Int.  Med,  1928, 
31,  96)  in  their  experiments  demonstrated  that  olive  oil  given  before 
meals,  as  is  usually  done  clinically,  reduces  the  average  total  acidity 
about  12  per  cent,  and  lowers  the  high  point  of  the  curve  about  the 
same  degree.  It  causes  a  marked  delay  of  the  test  meal  in  the  stomach, 
and  the  oil  is  the  last  portion  of  the  meal  to  be  evacuated.  When  oil 
is  given  regurgitation  of  bile  is  five  times  as  frequent  as  without  it. 
They  feel  that  the  oil  coats  the  food  and  mucous  membrane  whereby 
the  usual  local  reflex  action  of  the  food  is  lessened.  The  presence  of 
bile  in  the  stomach  usually  means  reversed  peristalsis.  This  alone 
might  account  for  the  delay  in  emptying  time.  Alkaline  duodenal 
regurgitation  might  also  lower  the  acidity  to  the  extent  found. 


Intracutaneous  Reaction  in  Pertussis. — Reisenfeld  {Jour.  Am. 
Med.  Assn.,  1923,  80,  158)  studied  400  children  in  a  large  institu- 
tion over  a  period  of  four  years  through  several  epidemics  of  per- 
tussis. He  had  the  opportunity  of  observing  the  disease  with  special 
reference  to  natural  immunity,  acquired  immunity,  and  the  diagnosis 
of  the  disease  in  its  earliest  stages  and  before  the  development  of  the 
characteristic  spasmodic  cough,  whoop  and  vomiting.  Children 
exposed  in  previous  epidemics  and  not  acquiring  the  disease  were  con- 
sidered as  possessing  a  natural  immunity.  Those  giving  the  history  of 
ha\ing  had  the  disease  before  admission,  or  having  had  an  attack  of 
pertussis  while  in  the  institution,  were  grouped  as  those  possessing  an 
acquired  immunity.  The  value  of  a  method  whereby  it  would  be  pos- 
sible to  designate  children  who  had  natural  or  acquired  immunity,  and 
to  be  able  to  diagnose  pertussis  in  its  earliest  stages,  can  be  readily 
appreciated.  This  was  the  motive  of  the  author's  study.  Various 
preparations  of  Bordet-Gengou  Ijacillus  were  employed.  The  reactions 
occurring  in  the  Schick  test  for  diphtheria  were  the  standard  of  com- 
parison. He  injected  2  minims  intracutaneously  into  the  upper  part  of 
the  flexor  surface  of  the  forearm.  Sixty  cases  tested  with  pertussis  vac- 
cine gave  53  positive  and  7  negatiAC  reactions.  Thirt\-nine cases  tested 
with  staphylococcus  vaccine  gave  35  positive  and  4  negative  reactions. 
Of  26  cases  of  active  pertussis  tested  with  pertussis  vaccine,  14  reacted 
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p()sitivel\' within  tlirec  hours,  19  in  twenty -four  hours  and  7  in  forty -eight 
hours.  Twenty-fi\  e  cases  of  active  pertussis  tested  with  staphylococcus 
vaccine  gave  13  positive  reactions  in  three  hours,  20  in  twenty -four 
hours,  and  15  in  forty -eight  hours.  No  reaction  was  considered  posi- 
tive unless  at  least  5  mm.  in  diameter.  As  a  result  of  his  obser\ations 
Reisenfeld  found  that  no  specific  reactions  were  obtained  by  the  use  of 
various  pre])arations  of  Bordet-Gengou  bacilli  injected  intracutaneously 
to  pro\"e  presence  of  the  disease,  or  of  a  natural  or  of  an  acquired  ini- 
nuinity.  Positive  and  negative  results  alike  were  olitained  in  children 
having  the  disease,  in  children  with  an  inununity,  and  in  chihhTU  devel- 
oping the  disease  after  the  injection. 

Malignant  Tumors  of  the  Suprarenal  Gland. — Stevens  {Jour.  Ant. 
Mid.  A.s.s)!.,  1923,  80,  171)  reports  a  case  in  which  there  seemed  to  have 
been  a  definite  connection  between  the  trauma  and  the  de^•elopment  of 
the  hypernephroma.  An  early  diagnosis  was  rendered  difficult  by  the 
appearance  of  symptoms  so  soon  after  the  injury,  by  the  bleeding  and 
liematoma  found  at  the  first  operation,  and  because  of  the  negative 
findings  in  the  second  operation.  The  patient's  later  symptoms,  pig- 
mentation of  the  skin,  tumor  mass,  weakness  and  gastro-intestinal 
symptoms  were  suggestive  of  a  tumor  of  the  suprarenal  gland.  An 
interesting  feature  of  this  case  was  the  l)rownisli  discoloration  of  the 
skin  although  only  one  of  the  suprarenal  glands  was  affected.  Another 
unusual  feature  was  the  comparati\ely  slow  progress  of  the  disease. 
The  majority  of  adrenal  tumors  progress  rapidly  after  the  first  symp- 
toms appear.  Adenocarcinoma  is  infrequent  in  a  patient  so  young. 
Until  comparatively  recent  times  the  majority  of  both  cortical  and 
naedidlary  growths  were  classed  as  sarcoma  or  lymphosarcoma.  The 
latter  are  now  considered  to  be  of  neuroblastic  origin,  and  are  termed 
neurol)lastoma  or  neurocytoma.  They  are  derived  from  the  mechdlary 
portion  of  the  gland  and  are  seen  during  infancy  or  early  chilcl- 
hood.  In  a  study  of  74  cases  in  which  this  case  is  included  the  follow- 
ing facts  were  elicited:  Of  70  cases  in  which  sex  was  mentioned,  42  males 
and  28  females  were  affected.  Thirty-four  per  cent  occurred  in  infants  or 
young  children,  18  per  cent  between  six  and  forty  years,  and  48  per 
cent  after  forty  years.  The  right  suprarenal  was  involved  in  41  per 
cent  of  the  cases,  the  left  in  45  per  cent  and  both  in  14  per  cent.  Tumor 
mass  was  palpated  in  38  per  cent;  pigmentation  occurred  in  20  per  cent; 
loss  of  weight  was  noted  in  12  per  cent;  hematuria  was  observed  in  9.5 
per  cent;  elevation  of  temperature  was  seen  in  only  8  per  cent.  Pre- 
mature sex  development,  principally  overgrowth  of  hair,  occurred  in 
8  per  cent.  Pus,  albumin  or  casts  were  found  in  7  per  cent.  Cases  of 
successful  extirpation  have  l)een  reported. 


After-care  of  Infantile  Paralysis  Cases  of  the  1916  Epidemic  in 
Brooklyn. — Dunham  and  Kiley  {Jour.  Am.  Mrd.  A.s\sn.,  1923,  80,  224) 
report  the  results  of  their  work  in  300  cases.  These  patients  did  not 
come  under  care  from  the  acute  onset.  The  care  of  these  individuals 
began  from  one  to  two  \ears  after  the  initial  period  of  their  illness, 
and  as  a  result  tliere  Avas  a  great  variety  of  physical  defect,  depend- 
ing on  the  severity  of  the  attack,  the  type  of  early  treatment  and  the 
manner  in  which  the  parents  cooperated  with  the  })hysician.     lii  this 
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group  only  14  families  had  more  than  1  child  ill  with  this  disease  at 
the  same  time,  which  would  strongly  suggest  that  its  contagion  is  not 
transmitted  b\-  methods  obtaining  in  the  common  infectious  diseases, 
since  the  ^•ast  majority  of  all  otlier  cases  were  in  families  with  2  or 
more  children  in  the  same  household.  The  experience  of  that  large 
epidemic  should  have  taught  that  during  an  epidemic  of  infantile  par- 
alysis of  any  size  of  children  with  obscure  indispositions  should  \)v  kept 
at  rest  in  lied  for  days  until  the  exact  nature  of  the  condition  can  be 
determined.  When  paralysis  occurs  it  usually  appears  a  short  time 
after  the  initial  upset,  the  a\'erage  in  this  series  being  three  days.  Often 
the  paralysis  comes  on  in  from  twenty-four  to  forty-eight  hours.  Early 
neglected  cases  should  never  be  ignored  in  treatment  later  regardless 
of  the  degree  of  involvement  This  is  essentially  a  disease  of  childhood 
and  every  acute  illness  warrants  a  reserved  diagnosis  of  acute  polio- 
inyelitis  until  later  developments  overrule  this.  Sporadic  cases  occur 
every  year.  In  tliis  series  the  back  and  abdomen,  with  both  lower 
extremities,  was  the  combination  of  involvement  most  frequently 
found.  In  the  lower  extremities  the  tibialis  anticus  was  most  often 
affected,  next  in  frequency  being  the  muscles  of  the  calf  and  the  tibialis 
posticus.  In  the  upper  extremities  the  biceps  and  the  triceps  were 
involved  most  frequently.  The  more  severely  involved  upper  extremi- 
ties did  not  respond  to  treatment  as  readily  as  the  equally  involved 
lower  extremities.  Those  patients  made  the  best  recoveries  in  return  of 
function  who  had  the  least  interference  during  the  initial  stage  of  the 
disease,  and  when  treatment  in  the  subacute  and  chronic  stages  was 
intelligentiv  advised  and  faithfully  carried  out. 
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Clinical  Test  of  a  New  Mercurial. — An  excellent  example  of  clinical 
approach  to  the  problem  of  the  efficiency  of  an  antisyphilitic  medica- 
ment is  afforded  by  the  report  of  Cole,  Driver  and  Hutton  (Jour. 
Am.  Mvd.  A.^sn.,  1922,  79,  1821)  on  Mercurosal,  a  proprietary  mercurial 
for  intramuscular  and  intravenous  use,  recently  advertised  to  the 
profession  as  possessing  special  efficiency.  The  drug  was  employed 
on  88  patients  in  general  accordance  with  the  manufacturers'  recom- 
mendations, but  it  was  found  it  could  be  given  somewhat  more  fre- 
(juently.  It  was  found  to  cause  pain  on  intramuscular  injection,  to 
have  some  sclerosing  effect  on  the  vein,  no  general  ill  effect  on  the 
patient,  less  effect  on  syphilitic  lesions  than  other  familiar  mercurials 
such  as  the  biniodide  and  inunctions,  no  marked  spirillicidal  powers, 
in  contradiction  of  the  claims  of  the  manufacturers,  and  no  striking 
eflFect  on  the  Wassermann   reaction.     In  certain  cases  it  failed  to 
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produce  improvement  and  was  then  replaced  by  the  more  famiHar 
medicaments  with  benefit.  In  general  it  was  apparent  that  the  drug 
had  no  superiority  and  was  in  fact  in  some  respects  inferior  to  familiar 
non-proprietary  preparations. 


The  Mechanism  of  Mercurial  Stomatitis. — Two  recent  communi- 
cations recall  the  important  contributions  of  Alaikvist  to  mechanism 
and  treatment  of  mercurial  stomatitis.  Acta  Dermato-vencreologica, 
1923,  1,  312,  contains  an  exceptionally  complete  review  by  this  author 
of  recent  knowledge  including  the  author's  contributions  {Dermat. 
Wchnsch.,  1922,  7,  152)  and  an  extensive  bibliography.  In  a  recent 
reply  to  a  misquotation  by  Schreus,  the  author  points  out  that  a 
mercurial  stomatitis  is  not  produced  by  the  irritant  action  of  mercury 
in  the  saliva,  as  is  so  often  supposed,  but  that  bacterial  action  on  the 
mucous  membrane  with  the  production  of  erosions  and  pockets  is 
essential.  The  proteolytic  bacteria,  acting  on  food  remains  and 
accumulations  about  these  pockets  produce  hydrogen  sulphide,  wliich 
penetrates  or  is  absorbed  by  the  mucous  membrane.  It  then  acts 
upon  mercury  in  the  tissue  lymph,  resulting  in  accumulations  of 
mercury  sulpliide  in  the  tissues,  with  subsequent  necrosis  and  heighten- 
ing of  the  bacterial  action  upon  the  necrosed  tissue.  The  mercury 
sulphide  formed  in  the  blood  is  carried  to  the  kidneys  and  excreted.  A 
vicious  circle  is  developed,  with  ulceration  and  extension.  The  proper 
point  at  which  to  attack  the  process  is  not  by  way  of  the  mercury,  but 
by  way  of  the  bacterial  infection,  through  the  cleaning  and  disinfection 
of  the  gum  pockets  and  other  accessible  foci  of  bacterial  infection  in 
the  mouth  cavity,  including  the  tonsillar  crypts.  Schreus  advocates 
for  treatment  the  Pfannenstiel  method  of  administering  sodium  iodide 
and  liberating  nascent  iodine  in  contact  with  the  affected  tissues  by 
the  local  use  of  hydrogen  peroxide,  but  the  author  states  that  this 
method  has  had  extensive  trial  without  any  demonstrated  superiority- 
over  peroxide  alone.  In  the  same  issue  of  the  Dcrmatologische  Wochen- 
schrift  appears  a  communication  from  Hammer  (p.  158),  describ- 
ing a  technic  of  treating  the  pockets,  and  suggesting  that  inhalation 
of  mercury  vapor  such  as  occurs  in  the  use  of  inunctions  probably 
explains  a  greater  frequency  of  stomatitis  in  this  mode  of  adminis- 
tration. He  has  seen  a  case  in  which  a  laboratory  worker  developed 
the  clinical  picture  of  mercurial  stomatitis  from  the  inhalation  of 
hydrogen  sulphide.  He  has  noted  variations  in  the  virulence  of  the 
mouth  flora  wliich  he  believes  explain  the  occasional  epidemic  char- 
acter of  mercurial  stomatitis. 


Syphilis  in  French  Africa. — In  an  elaborate  study  of  syphilis  in  a 
subtropical  country  (French  Africa)  Lacapere,  {A7in.  des  vialad., 
vener.,  1922,  17,  5G1),  discusses  the  incidence  of  neurosyphilis  among 
the  Mohammedans  of  Morocco,  as  compared  with  the  incidence  of 
neurosyphilis  in  France.  He  confu-ms  earlier  observations  on  the 
comparative  rarity  of  late  neurosyphilis  among  the  Arabs,  giving  the 
incidence  as  approximately  5  per  cent  as  compared  with  30  per  cent 
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in  Fournier's  estimates  for  France.  He  points  out  that  in  early  syphilis 
there  is  a  much  less  striking  difference  in  the  incidence  of  involvement 
of  the  nervous  system  in  the  two  races;  but  that  in  later  years  of  the 
infection,  the  two  types  seem  to  diverge,  syphilis  of  the  bones  and  skin 
becoming  more  common  among  the  Arabs  and  syphilis  of  the  nervous 
system  among  the  Europeans.  Among  the  early  clinical  manifestations, 
meningeal  and  cerebral  lesions  are  approximately  as  common  as  in 
Europe.  Hemiplegias,  ocular  paralysis,  lesions  of  the  cranial  nerves 
and  spastic  paraplegia  are  the  common  late  forms  of  neurosyphilis. 
Tabes  and  paresis  are  rare  among  the  rural  Mohammedan  population 
and  confined  almost  entirely  to  the  mixed  types  of  the  large  cities  along 
the  coast.  Among  the  possible  causes  for  this  rarity  of  late 
neurosyphilis  among  the  Arabs,  the  author  rates  the  extremely  early 
age  at  which  the  infection  occurs.  He  con.siders  that  the  embryonic 
and  inactive  condition  of  the  nervous  system  at  this  earlier  age 
diminishes  the  tendency  to  involvement.  He  emphasizes  moreover, 
the  absolute  serenity  and  calm  of  the  Arab  life.  He  feels  that  the 
complete  absence  of  nervous  strain  is  influential  in  protecting  the 
nerve  structures.  The  extreme  rarity  of  chronic  alcoholism  among 
native  Mohammedans  is  also  credited  with  some  influence  in  pro- 
tecting them  from  neurosyphilis.  While  none  of  these  theories  appear 
quite  convincing,  the  statistical  difference  between  the  two  races  is 
apparent  enough  to  need  explanation. 


Occupational  Dermatitis. — Gardiner  (Brit.  Jour.  Dermaf.  and  Syj^h., 
1923,  34,  297;  discusses  at  considerable  length  the  characteristics  of 
occupational  dermatitis.  Among  the  interesting  individual  cases  is 
one  in  which  a  lupus  erythematosus-like  eruption  developed  in  a  T.  N.  T. 
worker.  Housewi^•es,  general  laborers,  iron  and  steel  workers  and 
colliery  workers  were  most  numerous  among  his  patients  in  the  order 
named.  63.6  per  cent  were  found  to  have  had  preceding  eruptive 
conditions  on  the  skin.  Seborrhea  was  the  most  important  (28  per 
cent),  and  hyperhidrosis  next  (27  per  cent).  77.4  per  cent  of  the 
patients  were  shown  to  have  some  predisposing  background  in  pre- 
vious cutaneous  conditions  or  general  ill  health.  Alterations  in 
materials  in  use  in  a  given  occupation  may  cause  the  development  of 
the  dermatitis  in  the  case  of  a  worker  employed  for  many  years  at  the 
same  occupation.  An  attack  of  dermatitis  may  render  a  worker  sus- 
ceptible to  something  which  he  could  previously  resist.  Spreading 
of  the  dermatitis  may  be  from  the  irritant  itself,  or  secondary  infection. 
While  attacks  may  commence  in  youth,  they  are  more  common  over 
forty.  In  the  less  pronounced  irritants,  the  gradual  onset  of  the 
dermatitis  ma\-  occupy  a  period  of  years  and  is  usualh-  most  delayed 
in  those  types  associated  with  seborrhea.  Local  traumatism  is  an 
important  factor,  and  illness,  the  climacteric  and  old  age  are  influential 
causative  influences. 
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Fetal  Death  Before,  During  and  After  Birth. — This  sul)ject  was  dis- 
cusst'd  in  the  .section  on  Obstetrics  and  Gynccoh^gv  of  the  British 
Medical  Association  at  its  last  meeting  {Brif.  Med.  Jour.,  1922,  2,  583). 
Ballantyne  considered  the  difference  in  the  method  of  respiration  in 
the  child  before  and  after  birth  to  be  so  great  as  to  influence  very 
markedly  its  pathology.  The  same  difference  in  varying  degree  may 
be  found  between  the  functions  of  nutrition  l)efore  birth  and  those 
established  after  birth.  There  is  a  period  while  the  child  is  passing 
from  its  connection  with  the  mother  to  its  life  in  the  external  world, 
which  is  neither  typically  intra-iiterine  nor  postnatal  life,  and  during 
this  period  conditions  originating  in  the  uterus  may  develop.  Such 
would  be  an  infection  or  a  process  of  degeneration.  A  fetus  may  also 
be  so  constituted  as  to  be  able  to  live  within  the  mother's  uterus,  but 
unable  to  establish  an  independent  external  life.  Stilll)irth  is  commonly 
defined  as  the  death  of  the  fetus  when  ^•ial)le,  and  in  these  cases  macera- 
tion is  often  present.  The  causes  of  death  in  the  fetus  are  those  affect- 
ing the  mother  and  transmitted  to  the  child,  such  as  the  acute  infections; 
those  conditions  developing  in  the  mother  which  aft'ect  her  ability  to 
nourish  the  child,  such  as  maternal  toxemia  and  acti\e  and  external 
poisons,  like  lead  and  alcohol.  One  recognizes  that  conditions  develop- 
ing in  the  appendages  of  the  child,  for  example,  the  placenta  and  mem- 
branes, may  cause  its  death;  so  may  malformation.  With  a  healthy 
placenta  the  child  in  the  uterus  is  much  safer  from  disease  than  after 
birth.  The  most  important  cause  of  fetal  death  during  labor  is  pro- 
longed and  early  rupture  of  the  membranes.  This  not  only  tends  to 
death  from  mechanical  causes,  as  hemorrhage  following  pressure,  but 
is  especially  apt  to  be  followed  by  infection.  The  so-called  complica- 
tions of  labor,  placenta  previa,  separation  of  the  placenta,  prolapscfl 
cord,  disproportion,  and  unusual  presentations  and  mechanisms, 
naturally  influence  fetal  mortality  during  labor  to  a  very  great  extent. 
As  modern  ol)stetric  surgery  has  dexeloped,  direct  injury  to  the  fetus 
through  unskilful  interference  and  improper  operations  has  very  much 
lessened.  So  the  destructive  operations  upon  the  child  have  been  greatly 
reduced  in  frequency  by  the  perfection  of  ('{^sarean  .section.  From  all 
causes,  the  actual  mortality  of  the  fetus  during  lalior  has  grown  less. 
Fetal  death  any  time  during  the  stage  of  transition  from  intra-uterine 
to  extra-uterine  life  has  a  pathology  at  present  but  little  understood. 
The  intra-uterine  death  of  the  fetus  seems  to  depend  in  a  considerable 
degree  upon  the  pathology  of  the  placenta;  in  proportion  as  this  is 
sound  the  fetus  is  secure  within  the  womb.  It  is  not  yet  explained  why 
the  dead  and  retained  fetus  does  not  undergo  putrefaction,  and  one 
does  not  know  how  a  child  can  apparently  be  on  the  verge  of  death 
after  delivery,  and  yet,  ultimately  develop  to  adult  life.    If  maceration 
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were  understood,  we  slioidd  know  much  more  about  the  patholojjy  of 
fetal  death.  In  preventing'  the  loss  of  the  fetus,  unusual  and  diseased 
conditions  in  the  mother  nnist  he  stu<lied,  and  so  far  as  jjossihle  remediefl 
during  pregnancy.  Whatever  points  to  an  uimatural  ilevelopment  of 
mother  or  child,  whether  from  mechanical  or  other  causes,  nuist  he 
rectified  if  possil)le.  Too  little  importance  has  been  placed  in  the  past 
on  the  value  of  fetal  life  and  with  advances  in  o!)stetric  science,  it  should 
be  possible  to  greatly  lessen  fetal  mortality.  Syphilis  threatens  the 
fetus  by  rendering  its  bloodvessels  so  fragile  that  pressure  or  trauma- 
tism during  labor  is  quickly  fatal.  While  treatment  during  pregnancy 
may  benefit  the  mother,  if  the  child  is  subjected  to  mechanical  inter- 
ference during  labor,  the  result  may  be  fatal.  In  caring  for  the  new- 
born child,  especial  attention  must  be  given  to  the  circumstances  and 
character  of  its  birth.  After  difficult  labor  not  only  does  the  mother 
but  also  the  child  demand  unusual  attention.  In  the  city  of  Edinl)urgh 
under  Ballantyne's  supervision  138  women  having  venereal  diseases 
were  treated  during  pregnancy,  and  these  women  gave  birth  to  7  still- 
born children.  In  contrast  to  these  is  a  group  of  33  who  had  no  treat- 
ment during  pregnancy,  and  who  gave  birth  to  20  stillborn  children. 
The  lowest  mortality  rate  was  in  patients  carefl  for  at  prenatal  clinics, 
free  from  venereal  disease  and  delivered  by  the  staff  of  the  hospital. 
Among  tliese  patients  the  rate  of  fetal  death  was  5.9  per  1000;  including 
patients  with  venereal  disease  under  treatment  during  pregnancy  the 
rate  of  fetal  loss  was  13.5  per  1000.  One  can  form  some  idea  of  the 
results  of  treatment,  by  contrasting  those  cases  where  the  mother  had 
venereal  disease  during  pregnancy,  without  treatment,  with  a  fetal 
stillbirth  rate  of  606  per  1000,  compared  with  those  women  who  had 
no  venereal  disease  and  who  received  proper  attention  before  the  birth 
of  the  child,  5.9  per  1000.  The  success  of  treatment  addressed  to 
syphilis  complicating  pregnancy  may  be  inferred  from  the  rate  of  still- 
birth in  the  children  of  such  patients,  which  was  50.7  per  1000.  In 
comparison  with  these  may  be  taken  the  average  percentage  of  still- 
birth for  the  entire  city,  which  was  47.7  per  1000.  Although  it  is  very 
difficult  to  obtain  accurate  statistics  from  the  a^"erage  hospital  record, 
it  is  evident  from  every  source  that  venereal  disease  and  especially 
syphilis  greatly  increases  fetal  death,  and  that  this  condition  can  be 
greatly  improved  by  prenatal  care  and  by  treatment  addressed  flirectly 
to  the  venereal  disease. 

Fetal  Deaths  During  Labor. — Holland  (Brit.  Mnl.  Jour.,  1922,  2, 
588)  asserts  that  more  children  are  lost  from  complications  in  labor 
than  from  disease  in  either  mother  or  child.  In  these  cases  there  is  no 
inherent  pathological  condition  in  the  fetus,  so  that  they  might  live 
and  de^■elop,  if  they  could  be  carried  through  the  dangers  of  birth.  If 
these  cases  were  classified  so  that  the  cause  of  death  was  given  as 
maternal,  placental  or  fetal,  it  might  be  of  service.  More  than  half 
(51  per  cent)  of  deaths  of  the  fetus  are  caused  by  some  abnormal  con- 
dition in  the  delivery,  and  hemorrhage  is  the  most  frequent  of  these, 
whether  cerebral  or  visceral.  That  portion  of  the  brain  most  injured  is 
the  tentorium  cerebelli,  and  pertains  especially  to  labor  in  breech 
presentation  where,  although  delivery  may  be  spontaneous,  the  child 
dies  during  or  soon  after  birth.    So  frequent  is  this  that  88  per  cent  is 
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stated  as  not  an  undue  calculation.  This  suj^^ests  that  in  the  birth 
of  the  afterconiinoj  head,  ahundant  time  should  he  taken  to  guard  the 
interest  of  the  child.  At  least  ten  minutes  should  be  allotted  to  this 
portion  of  labor. 

The  Influence  of  Toxemia  in  Causing  the  Death  of  the  Child. — 
McIlroy  {Brit.  Med.  Jour.,  September  lU),  1922)  in  treating  of  toxemia 
as  a  cause  of  death  of  the  child  re\'erts  to  the  moriern  explanation  of  the 
toxemia  of  pregnancy,  as  the  absorption  of  trophoblastic  elements  into 
the  mother's  blood,  producing  toxins,  whose  effects  are  better  known 
than  their  composition.  It  is  a  familiar  observation  that  the  process  of 
toxemia  in  the  mother  is  shared  by  the  embryo  and  fetus.  Where  the 
child  is  macerated  this  condition  applies  properly  to  changes  in  the  tissues 
of  the  fetus  onl\-,  and  to  understand  the  process  present  in  the  mother 
and  child  the  placenta  and  membranes  must  be  examined,  when  evi- 
dences of  processes  of  degeneration  will  be  found.  The  writer  joins  in  the 
previous  writer's  plea  for  greater  importance  upon  the  life  of  the  fetus 
as  compared  with  the  life  of  the  mother.  Without  in  any  way  desiring 
to  neglect  the  mother,  the  interest  of  the  fetus  should  receive  more 
consideration.  Of  all  the  abnormal  states  which  predispose  to  maternal 
toxemia,  the  retention  of  waste  material  in  the  bowels  is  held  to  be  the 
most  important.  The  modern  theory  of  foci  of  infection  is  acknowl- 
edged as  important;  and  not  only  constipation  but  deficiency  in  the 
action  of  the  kidneys  is  recognized  as  having  a  powerful  effect  in  the 
production  of  toxemia.  That  the  ductless  glands  are  important  in 
determining  the  metabolism  of  mother  and  child  is  a  familiar  observa- 
tion. The  writer  in  making  diagnoses  in  these  cases  would  have  the 
usual  analyses  of  the  urine  and  the  blood  supplemented  hy  examination 
of  the  feces  to  determine  the  presence  or  absence  of  bacteria.  The 
examination  of  the  urine  l)y  chemical  methods  is  far  less  important 
and  satisfactory  than  has  l)een  believed.  In  the  present  stage  of  our 
knowledge  a  large  percentage  of  urea  in  the  I)lood  is  an  indication  of 
danger. 

Disturbances  of  Vision  Complicating  Eclampsia. — Hirsch  (Monats- 
schr.  fur  (ichurts.  u.  Uyn.,  1922,  59,  141  )  descrilx's  the  case  of  a  woman 
suffering  from  eclampsia  who  was  suddenly  taken  with  loss  of  vision. 
This  was  temporary,  lasting  during  the  shortest  interval  for  one  hour 
and  at  the  longest  time  for  three  days.  No  cause  except  the  eclampsia 
could  be  found  for  this  ct)ndition,  and  the  examination  of  the  eyes 
was  negative.  The  question  arose  as  to  whether  intra-cerebral  con- 
dition might  be  present.  Of  this  there  is  no  positive  proof.  Prog- 
nosis in  these  cases  so  far  as  the  vision  is  concerned  is  excellent,  as 
patients  regain  fully  normal  vision.  In  none  of  these  cases  has  there 
been  a  permanent  injury  to  the  sight.  In  28  of  these  patients,  2 
died  from  the  eclampsia,  1  with  ruptiu'e  of  the  uterus  as  a  complication. 
The  disturl)ance  of  vision  varies  in  degree  with  the  severity  of  the 
eclamptic  process,  and  from  this  ocular  complication  no  idea  can  l)e 
gained  of  the  scAcrity  of  the  eclampsia.  It  may  be  nnld  or  excessively 
severe. 
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Effect  of  Injection  of  Active  Deposit  of  Radium  Emanation  on 
Rabbits,  With  Special  References  to  the  Leukocytes  and  Antibody 
Formation. — Following  previous  studies  on  the  effects  of  benzene, 
roentgen  ray  and  thorium  X  on  antibody  formation,  Hektokn  and 
CoRPER  {Jour.  Infect.  Bis.,  1922,  31,  306)  inoculated  rabl)its  intra- 
venously with  various-sized  doses  of  the  "active  deposit"  of  radium 
emanation  as  used  by  Bagg.  Total  and  differential  counts  were  made 
of  leukocytes  before  and  at  regular  intervals  after  injection  of  the  active 
deposit  and  if  the  animal  died  the  tissues  were  carefully  studied.  The 
effect  of  the  radium  on  antibody  formation  was  determined  by  injecting 
30  rabbits,  intravenously,  with  1.5  and  10  mc.  four  days  before, 
coincident  with,  or  five  days  after  the  intraperitoneal  injection  of  about 
10  cc  of  citrated  sheep  blood  per  kilo  of  body  weight,  and  ascertaining 
the  specific  precipitin  and  lysin  for  sheep  blood  at  regular  periods 
afterward.  The  active  deposit  of  radium  emanation,  given  into  the 
vein  in  salt  solution,  was  lethal  to  rabbits  in  about  six  days  in  quantities 
exceeding  approximately  8  to  10  mc.  per  kilogram  weight.  In  lethal 
doses,  the  active  deposit  produced  an  initial  leukocytosis,  (as  high  as 
34,600)  which  was  followed  by  a  marked  diminution  in  the  circulating 
leukocytes  especially  of  the  polymorphonuclears.  This  was  associated 
with  congestion  in  the  liver,  lungs,  lymph  glands,  spleen,  suprarenals 
and  kidneys,  frequently  accompanied  by  capillary  hemorrhages.  The 
cells  of  the  spleen,  lymph  nodes  and  bone-marrow  often  were  decreased 
in  number.  It  was  noted,  also  that  "  the  active  deposit  in  non-lethal 
amounts  may  have  a  depressing  effect  on  the  formation  of  lysin  and 
to  a  less  extent  on  precipitin  for  sheep  blood." 


Study  of  the  Action  of  Four  Aromatic  Cinchona  Derivatives  on 
Pneumococcus.  A  Comparison  with  Optochin. — Felton  and  Dough- 
erty {Jour.  Exp.  Med.,  1922,  35,  761)  report  the  results  of  in  vitro 
and  in  vivo  experiments  to  ascertain  the  bactericidal  activity  and 
organotropism  of  chloroacetylanilide,  p-chloroacetylaminophenol, 
m-chloroacteylaminophenol,  4-chloroacetylaminopyrocatechal  and  opto- 
chin, when  pneumococci,  Type  I  (Neufeld)  was  employed.  The 
experimental  animals  were  young  white  mice  and  rabbits.  To  avoid 
repetition  of  the  long  names  of  the  first  foin*  drugs,  which  represent 
a  uniform  series  of  hydroquinine  derivatives,  the  laboratory  numbers, 
C  29,  C  36,  C  40  and  C  110,  respectively,  will  be  used  to  refer  to  them. 
After  extensive  observations  and  comprehensive  protocols,  the  authors 
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conclude  in  part,  that  all  four  of  the  aromatic  cinchona  derivatives 
have  a  rapid  pneumococcidal  activity  both  in  vitro  and  in  the  peritoneal 
cavity  of  mice,  and  to  a  lesser  degree  in  rabbits.  In  comparison, 
optochin  (ethylhydrocuprein)  is  slower  in  action  but  its  power  is  not 
so  easily  destroyed  either  in  vitro  or  in  vivo.  In  comparing  the  rapidity 
of  in  vitro  bactericidal  action  and  the  intraperitoneal  toxicity,  C  29 
exhibited  the  most  rapid  pneumococcidal  action  and  was  the  most 
toxic  for  mice.  C  36  was  one-fifth  as  toxic  as  C  29  and  only  one-tenth 
less  active  bactericidally.  C  40  was  one-half  as  toxic  and  had  about 
the  same  bactericidal  power,  while  C  110  was  one-eighth  as  toxic  and 
one-fifth  as  pneumococcidal.  Optochin  was  one-sixth  as  toxic  and 
had  one-fifth  the  bactericidal  action.  Arranged  in  the  order  of  their 
aliility  to  kill  pneumococci  when  injected  simultaneously  with  them 
into  the  peritoneal  cavity,  the  drugs  were  C  40,  C  110,  C  3(5,  optochin 
and  C  29.  While  the  chemotherapeutic  action  of  the  aromatic  com- 
pounds was  essentially  local  in  character,  a  certain  degree  of  diffusion 
was  shown  by  administration  per  os,  C  40  and  C  110  having  approxi- 
mately the  same  value  as  optochin.  When  injected  intravenously 
in  small  doses  the  drugs  destroyed  to  a  greater  or  less  extent  the 
natural  defenses  of  the  animal,  optochin  being  perhaps  less  injurious 
than  the  others.  The  maximum  tolerant  dose,  given  intraperitoneally 
in  a  single  dose,  was  not  so  efficacious  as  the  same  'dose  divided  in 
fifths  and  inoculated  at  hour  intervals.  Under  these  conditions, 
optochin  was  not  so  active  as  the  aromatic  compounds.  There  was 
found  to  ije  a  zone  between  the  therapeutic  and  toxic  doses,  both 
single  and  repeated,  for  all  the  chemicals  alike,  where  the  natural  resist- 
ance of  the  animal  to  an  infection  was  reduced.  This  effect  was  noted 
particularly  with  C  29,  C  36  and  C  40.  W'ith  optochin,  the  thera- 
peutic dose  was  nearer  the  toxic  than  with  C  110,  C  36  and  C  40. 

Distribution  of  Potassium  in  Normal  and  Pathological  Kidney. — 
J3y  means  of  the  Macallum  potassium  reagent,  Mentp:n  (Jour.  Med. 
Res.,  1922,  43,  323)  compared  the  microchemical  distribution  of  potas- 
sium in  kidneys  from  normal  rabbits  with  those  from  animals  receiving 
mercuric  chloride.  In  the  former  a  preponderance  of  potassium  was 
observed  in  the  convoluted  tubules  and  ascending  limb  of  the  loop 
of  Henle,  while  a  relatively  small  amount  was  noted  in  the  glomeruli 
and  collecting  tubules.  The  rods  of  Heidenhain  were  enveloped  in 
a  thin  film  of  potassium.  The  normal  nuclei  were  invariably  free  from 
any  trace  of  this  element.  Furthermore,  the  minimum  reaction  oc- 
curred in  the  resting  condition  of  the  cell.  After  degenerative  clianges 
had  been  produced  in  the  kidney  l)y  intravenous  injections  of  mercuric 
chloride  (and  many  other  hea^•y  metals),  the  amount  of  potassium 
was  much  augmented  and  the  increment  of  increase  was  found  always 
to  be  greatest  in  the  con\()luted  tul)ules.  No  appreciable  increase 
was  noted  in  the  glomeruli,  which  fact  would  seem  to  fa^•or  the  theory 
of  secretion  of  the  urinary  potassium  salts  by  the  tubules  rather  than 
of  their  filtration  in  dilute  aqueous  solution  through  the  glomerulus 
with  subseciuent  reabsorption  of  the  excess  water  by  the  tubules.  The 
cytoplasm  of  the  necrobiotic  cell  contained  a  maximum  amount  of 
potassium,  which  substance  could  also  be  demonstrated  in  variable 
amounts  in  the  luiclei   of  such  cells.     Experiments  showed  that  the 
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increased  amount  of  demonstrable  potassium  salts  found  in  the  injured 
cells  was  due  to  a  liberation  of  the  so-called  "masked"  salts,  that  is, 
those  absorbed  in  the  normal  state,  and  that  t\w  transformation  of 
these  absorbed  inorganic  salts  from  the  un-ionized  to  the  ionized  con- 
dition was  intiniatel\-  related  to  changes  in  surface  tension  of  certain 
structural  elements  within  the  cells. 


Device  for  Tubing  Cooked  Meat  Medium. — To  introduce  meat 
medium  into  test  tubes  in  a  clean  and  rapid  manner,  Holman  (Jour. 
BacfcrioL,  1923,  8,  47)  uses  the  ordinary  automobile  grease  gun.  The 
front  cap  and  nozzle  are  unscrewed  and  the  l)arrel  filled  with  the  meat. 
The  nozzle  must  not  have  too  small  a  diameter,  and  must  reach  past 
the  middle  of  the  tul)e.  The  fluid  portion  is  added  to  the  meat  particles 
through  the  ordinary  tubing  funnel.  The  mediiun  is  made  from  ground 
meat,  preferably  skeletal  muscle,  to  which  is  added  an  equal  quantity 
of  water.  This  is  mixed,  sterilized,  neutralized,  and  allowed  to  standi 
over  night.  The  fat  is  then  skimmed  off,  the  mediian  tubed  as  described 
above,  the  fluid  being  added  last,  and  it  is  then  autocla\ed  at  120°  ( '. 
for  thirty  minutes.  The  author  points  out  that  this  medium  keeps 
sterile  for  days,  and  that  it  is  not  necessary  to  boil  and  cool  immediately 
before  use  as  was  formerly  believed.  "  (Unless  for  very  special  pur- 
poses) Nor  need  the  surface  be  covered  with  oil  or  paraffin.  Complete 
mixing  of  the  seeded  material  with  the  meat  particles  is  the  most 
important  point."  The  author  belieA^es  that  "the  simplicity  of  prep- 
aration, tubing  and  sterilizing,  its  wide  range  of  use  in  the  growth  of 
bacteria,  and  its  keeping  qualities  should  make  cooked  meat  the  medium 
of  choice  for  routine  bacteriological  studies." 


The  Use  of  Phenol-red  and  Brom-cresol-blue  as  Indicators  in  the 
Bacteriological  Examinations  ot  Stools. — After  a  series  of  in\  estigations 
to  determine  the  efhcacy  of  phenol-red  and  l)rom-cresol-purple  as  indi- 
cators in  dift'erentiating  between  J3.  coli  and  meml)ers  of  the  typhoid- 
dysentery  group,  Chesney  (Jour.  K.rpcr.  Med,  1922,  35,  181)  found 
that  a  3  per  cent  beef-extract  agar  cleared  with  egg  to  which  1  per  cent 
lactose  had  been  added  from  sterile  20  per  cent  solution,  ga\e  the  Ijest 
results.  In  the  instance  of  phenol-red,  the  optinnmi  reaction  was  a 
hydrogen-ion  concentration  of  pH  7.6  to  7.8  and  the  optimum  amount 
was  10  cc  of  a  0.04  per  cent  aqueous  solution  for  every  100  cc  of  agar. 
With  this  indicator,  the  t;\phoid,  paratyphoid  and  dysentery  (Shiga, 
Flcxner  and  His-Y)  bacilli  produce  pink  colonies,  while  the  colon 
bacilli  assume  a  bright  green  or  yellow-green  colonies,  and  the  colonies 
are  more  opaque.  The  optimum  reaction  for  brom-cresol-purple  was 
pH  7.2  to  7.4,  and  the  optimum  amount  was  5  to  8  cc  of  a  0.04  i)er  cent 
aqueous  solution  for  every  100  cc  of  agar,  the  colon  liacilli  producing 
greenish-yellow  colonies,  with  a  yellow  zone,  while  the  typhoid-dysen- 
tery group  produced  bluish  colonies.  It  was  found  that  either  indicator 
could  be  used  in  conjunction  with  brilliant  green  in  the  amoiuits  advo- 
cated by  Krumwiede,  without  exercising  any  inhibitory  effect  upon 
the  restraining  powers  of  the  brilliant  green.  Of  the  two  indicators, 
brom-cresol-purple  gave  the  sharper  dift'erentiation,  and,  the  author 
states,  is  to  be  preferred. 
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AND 
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DIRECTOR  OF  HYGIENIC  LABORATORY,  UNITED  STATES  PUBLIC  HEALTH  SERVICE, 
WASHINGTON,    D.  C. 


The  Effect  of  Gasoline  Fumes  on  Dispensary  Attendance  and  Out- 
put in  a  Group  of  Workers— Spkncer  (Public  Hcalfh  Reports,  1922, 
39,  2291)  states  that  the  gasoline  fumes  liberated  in  the  work- 
room studied  had  produced  cases  of  mild  chronic  gasoline  poisoning. 
In  workrooms  where  the  ventilation  is  not  adequate  the  liberation  of 
gasoline  fumes  from  open  containers  or  from  processes  will,  sooner  or 
later,  depending  upon  the  amount  and  the  concentration  of  the  fumes, 
produce  cases  of  acute,  mild  chronic  or  chronic  gasoline  poisoning. 
The  liberation  of  gasoline  fumes  above  an  undetermined  concentration, 
in  an  improperly  ventilated  workroom,  will  result  in  increased  dispen- 
sary attendance  and  absenteeism  among  the  workers  exposed. 
Increased  production  and  a  lower  rate  of  dispensary  attendance  were 
obtained  by  the  remo\al  of  the  gasoline  fumes. 


Malaria  Control  Operations  in  Relation  to  the  Ultimate  Suppression 
of  the  Disease. — Bass  (Jour.  Am.  Med.  Assn.,  1922,  79,  277)  states 
that  malaria  has  disappeared  from  large  areas  in  this  country  and 
in  other  parts  of  the  world,  chiefly  as  a  result  of  development  of  the 
country,  including  drainage  and  clearing  of  the  forest,  incidental  to 
agricultural  and  other  industrial  pursuits.  Malaria  prevalence  is 
slowly  l)ut  surely  decreasing  over  practically  all  of  this  country,  as  a 
result  of  the  steady  march  of  civilization  and  settlement  of  the  country. 
This  process  may  be  aided  and  hastened  by  anti-mosquito  measures 
or  the  proper  use  of  quinine.  Health  agencies  are  interested  in  encour- 
aging these  measures.  The  only  part  of  the  present  malaria  control 
activities  that  actually  lead  to  ultimate  suppression  of  the  disease  is 
permanent  drainage  and  filling  operations.  All  others  are  temporary 
and  nnist  be  continued  indefinitely,  or  the  tendency  will  be  toward  a 
return  to  former  conditions.  The  cost  of  intensive  anti-mosquito 
operations  for  malaria  control  is  so  great  that  they  ha^  e  not  been  applied 
to  a  sufficiently  large  part  of  the  total  malarious  area  of  the  countr;^'  to 
affect  seriously  the  total  pre\  alence  of  the  disease.  The  cost  of  such 
malaria  control  as  results  from  infected  persons  taking  proper  quinine 
treatment  does  not  involve  any  cost  over  the  amount  that  would  be 
spent  for  other  remedies.  Therefore,  it  is  applicable  to  the  malaria 
problem  of  the  country  as  a  whole,  and  shoidd  be  emphasized  and 
encouraged  by  health  agencies  interested  in  malaria  control. 
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The  Scope  of  the  Problem  of  Industrial  Hygiene. — Hamilton  (Puh. 
Health  Rep.,  1022,  37,  2(i()4)  dwells  on  the  extent  and  complexity  of 
the  problem.  In  discussiiif;-  dust  in  relation  to  mortality  and  morbidity, 
it  is  emphasized  that  the  quality  of  the  dust  is  larfjely  the  determin- 
ing factor  in  the  hazard.  Granite  and  flint  dusts  are  ^■ery  dangerous, 
while  marble,  sandstone  and  Portland  cement  are  relatively  harmless. 
Of  organic  dusts  but  little  is  known.  Of  poisons,  benzol  causes  both 
acute  and  clii-onic  poisonings.  Specific  fields  in  which  our  knowledge 
is  very  limited  are  mentioned. 

The  Responsibility  of  the  Employer  for  the  Health  of  the  Worker. 
—Jackson  {Pub.  Health  Rep.,  1922,  37,  261:1)  considers  that  the 
employer  should  provide:  (1)  Suitable,  safe  and  healthful  working 
places;  (2)  w^ell-guarded  machinery,  tools  and  processes;  (3)  suitable 
foremen  and  supervisors;  (4)  suitable  placing  of  each  employee  to  best 
utilize  his  or  her  abilities;  (5)  protection  from  communicable  diseases; 
(6)  prevention  and  treatment  of  injuries;  (7)  time  for  rest  and  recupera- 
tion. 

The  Incubation  Period  of  Typhoid  Fever. — Miner  (Jour.  Infect.  Dis. 
31,  3,  29b)  states  that  the  incubation  period  of  typhoid  fever  is  highly 
variable,  ranging  in  cases  studied  from  three  to  thirty -eight  or  forty 
days.  The  mean  incubation  period  in  different  epidemics  ranges  from 
7  plus  or  minus  0.2()  to  19..^()  plus  or  minus  0.31  days,  differing  signifi- 
cantly from  one  epidemic  to  another.  The  standard  deviations  range 
from  1.84  plus  or  minus  O.IS  to  8.85  plus  or  minus  1.17.  The  distribu- 
tions are  positively  askew.  The  results  obtained  are  consonant  with  the 
belief  that  the  length  of  the  incubation  period  depends  in  part  on  the 
virulence  of  the  infection.  The  means  of  the  epidemics  due  to  infected 
water  are  13.81  plus  or  minus  0.83,  19.38  plus  or  minus  1.66,  and  19.50 
plus  or  minus  0.31,  whereas  the  means  for  those  due  to  infected  food, 
in  which  the  dose  was  probably  more  massive  are  7  plus  or  minus  0.26 
and  9.54  plus  or  minus  0.39. 

Detection  of  Typhoid  Carriers. — Gehlen  Uo^ir.  Am.  Med.  Assn., 
1922,  79,  516)  states  that  the  State  Board  of  Health  of  Minnesota, 
directly  through  its  own  representatives  or  through  the  local  health 
officer,  gives  such  instructions  to  be  followed  by  the  carrier  and  members 
of  his  family  as  are  necessary  for  their  protection  and  that  of  other 
associates,  and  explains  the  State  law,  which  forbids  a  carrier  to  engage 
in  the  handling  of  any  part  of  the  public's  food  supply  which  may  be 
consumed  without  being  cooked  after  handling.  The  local  health 
officer  is  charged  to  keep  the  State  Board  of  Health  informed  as  to  any 
change  in  the  carrier's  residence  or  occupation,  and,  as  long  as  the 
carrier  obeys  directions,  all  pul)licity  is  avoided.  In  1  instance  only 
has  it  been  necessary  to  prosecute  a  carrier  for  illegally  returning  to  a 
forbidden  occupation.  Three  carriers,  1  a  dairy  woman,  another  a  res- 
taurant keeper,  and  the  third  a  practical  nurse  and  housekeeper,  were 
forced  to  abandon  their  chosen  occupations,  the  nurse-housekeeper 
having  no  income  aside  from  her  earnings  for  the  support  of  herself  an 
one  dependent.     Such  restrictions  of  individual  rights  and  lil)erty  are 
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necessar\'  to  protect  the  public  against  these  innocent  (hstriljutors  of 
disease  and  death.  Since  1915,  the  Minnesota  State  Board  of  Health 
has  been  entrusted  by  the  legishiture  with  the  disbursement  of  a  special 
fluid  for  the  support  of  a  t\'phoid  carrier  who,  after  unauthorized  news- 
paper publicity,  was  unable  to  obtain  work.  Should  not  the  State  offer 
conipcnsatif)n  to  carriers  who  must  gi\e  up  their  chosen  occupation  in 
order  to  protect  its  citizens? 

The  Place  of  Venereal-disease  Control  in  Industry. — The  loss  of  time 
and  efficiency  due  to  venereal  diseases  is  considered  liy  Lawrp:nce  {Pub. 
Ilvdlih  Rcjj.,  1922,  37,  2609),  and  examples  given  in  which  syphilis  of 
employees  led  to  a  serious  risk  to  life  and  propert;\'. 


Vaccination  of  Monkeys  against  Pneumococcus  Type  I  Pneumonia 
by  Means  of  Intratracheal  Injection  of  Pneumococcus  Type  I  Vaccine.— 

('k<  TL  and  Steffen  (Pub.  IlniHh  Pep.,  1922,  37,  2735)  show  that  experi- 
mentally in  monkeys  it  is  ])ossible  to  induce  immunity  against  Type  I 
pneumonia  by  means  of  intratracheal  injections  of  vaccine.  They 
belie\'e  that  the  immunity  is  in  great  part  cellular,  as  the  serums  of 
pi'otected  animals  had  almost  no  demonstrable  protective  liodies. 
Sj)raying  with  the  vaccine  was  not  eft'ective  in  inducing  imnumity. 


Tuberculosis  Among  the  Ex-service  Men. — Cimming  {I^ub.  Uculih 
Rip.,  1922,  37,  2241)  discusses  the  problem  of  cure  for  the  tuberculous 
former  ser\ice  men  which  was  presented  after  the  Great  War.  Approxi- 
mately the  same  incidence  occurred  as  was  to  be  expected  in  the  same 
age  group  of  males  of  the  general  population.  A  surprisingly  high 
incidence  of  non-pidmonary  tuberculosis  was  noted,  chiefly  in^•ol\•ement 
of  the  bones  and  joints.  The  administrative  features  of  the  problem 
are  described. 


Notice  to  Contributors. — All  communications  intended  for  insertion  in  the 
Original  Department  of  this  Journal  are  received  only  with  the  distinct  under- 
bid nding  that  they  are  contributed  exclusively  to  this  Journal. 

Contributions  from  abroad  written  in  a  foreign  language,  if  on  examination 
they  are  found  desirable  for  this  Journal,  will  be  translated  at  its  expense. 

A  limited  number  of  reprints  in  pamphlet  form,  if  desired,  will  be  furnished  to 
authors,  providing  the  request  for  them  he  written  on  the  manuscript. 

All  communications  should  be  addressed  to — 

Dr.  John  H.  Musser,  Jr.,  262  S.  21st  Street,  Philadelphia,  Pa.,  U.  S.  A. 
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ON  SUBCUTANEOUS  FIBROID  NODULES  IN  RHEUMATISM. 
By  E.  Bronsox,  M.D., 

AND 

E.  M.  Cark,  M.D., 

^YlT^  A  Pathological  Report  of  Oxe  Case, 

By  W.  a.  Perkixs,  M.D., 

SAN    FR.\NCISCO,    CALIF. 

(From  the  Pediatrics  Department  of  the  L'niversity  of  California  Hospital  and 
from  the  Children's  Hospital,  San  Francisco.) 

The  subcutaneous  nodule,  as  a  sign  pathognomonic  of  rheumatic 
fever,  has  until  recent  years  scarcely  been  considered  by  the 
American  pediatrician.  Brennemann,^  in  1919,  published  obser- 
vations on  the  incidence  of  these  nodules  in  Chicago.  He  has 
given  such  a  clear  word  picture  of  them,  their  size  and  location, 
that  we  need  not  repeat.  He  has  also  summarized  their  treatment, 
or  rather  lack  of  treatment,  by  American  text-books  of  pediatrics. 
The  purpose  of  our  paper  is  to  call  attention  to  the  fact  that  fibroid 
nodules  are  a  frecjuent  accompaniment  of  severe  rheumatic  infection 
in  San  IVancisco,  as  well  as  in  Chicago  and  Great  Britain,  and  to 
emphasize  that  they  are  not  to  be  classed  as  a  medical  curiosity, 
but  that  they  are  one  of  our  most  valuable  diagnostic  and  prog- 
nostic signs  in  rheumatic  fever. 

]\Iitchell,-  in  1S8S,  from  Osier's  Clinic  in  Philadcli)hia,  was  the 

1  Am.  Jour.  Dis.  Child.,  1919,  18,  179. 

2  Univ.  Med.  Mag.,- 1888-9,  1,  161. 

VOL.  105,  NO.  6. JUNE,  1923 
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first  to  report  a  case  in  this  country.  Futcher'*  also,  under  the 
inspiration  of  Osier,  quotes  the  latter  as  of  the  opinion  that  rheu- 
matism occurs  much  less  frequently  in  Philadelphia  and  Baltimore 
than  in  London,  and  that  the  subcutaneous  fibroid  nodules  as  a 
complication  of  rheumatism  are  "a  great  rarity"  in  the  former 
two  cities.  It  must  be  recalled,  however,  that  Osier  worked  chiefly 
with  adults  while  the  British  observations  were  mainly  in  children 
and  adolescents.  In  Futcher's  paper,  Davaine  is  given  as  authority 
for  the  statement  that  nodules  were  known  as  early  as  the  latter 
half  of  the  18th  centur\'.  Futcher  also  states  that  they  were 
associated  first  with  rheumatism  in  184.3  by  Froriep.  Plillier,^  in 
1868,  appears  to  have  been  the  first  to  publish  an  instance  of  their 
occurrence  in  England.  His  observations  were  independent  of 
those  previously  made  on  the  Continent.  In  1871,  Jaccoud^  de- 
scribed fully  their  character  and  location.  He  hacl  seen  them  in 
four  cases  but  regarded  them  as  rare. 

The  paper  by  Barlow  and  Warner,*'  at  the  Se\'enth  Session  of  the 
International  INIedical  Congress,  1881,  remains  to  the  present  the 
classical  exposition  of  this  subject.  Their  obser^•ations  over  a 
period  of  six  years  were  undoubtedly  known  to  their  associates 
before  publication.  Their  paper  was  followed  by  Cheadle's  delight- 
ful lectures  on  rheumatism,  and  thereafter  references  to  rheumatic 
nodules  in  British  literature  became  frequent,  and  the  search  for 
nodules,  a  matter  of  routine  in  the  examination  of  the  rheumatic 
child. 

Casual  references  to  fibroid  nodules  are  seen  occasionally  in  our 
journals,  sometimes  with  an  unfortunate  ambiguity.  Riesman,^ 
in  an  otherwise  excellent  summary  of  rheumatism,  characterizes 
them  in  one  instance  as  follows:  "Closely  aggregated  over  the 
buttocks  were  innumerable  reddish  ])apules,  pea  si/e  and  larger, 
with  very  little  intervening  normal  tissue.  They  were  movable, 
not  tender  and  gave  the  buttock  «  pel)bly  feel  and  ai)pearance. 
Xodules  of  smaller  size  were  present  on  the  legs.  In  addition, 
there  were  scars  of  the  same  size  as  the  papules  scattered  over  the 
arms  and  thighs."  This  description  suggests  one  of  the  ery- 
themas not  infrecpiently  associated  with  acute  rheumatism,  not  the 
fibroid  nodule  of  Barlow  and  Warner. 

On  the  finding  of  nodules  in  several  instances,  soon  after  the 
arrival  of  one  of  us*  in  San  Francisco,  the  suggestion  was  made  that 
we  were  dealing  with  a  more  severe  type  of  rheumatic  infection 
than   was   usual   in   this   p;trt   of  the  country.     To  evaluate  this 

^  Bull.  Johns  Hopkins  Hosp.,   1S9.5,  6,   133. 

*  Diseases  of  Children,  PhiUulelphia,  1868,  p.  249. 
'•"  Traite  de  Pathologic  interne,  Paris,  1871,  2,  .546. 

I"'  Tr.  Seventh  Internat.  Med.  Cong.,  London,  1881,  4,  116. 
"  .lour.  Am.  Med.  Assn.,  1921,  76,  1377. 

*  10.  B.  has  to  th.ank  Dr.  John  Thomson  of  Edinburgh  and  Dr.  G.  A.  Sutherland 
of  London  for  euHing  her  attention  to  this  manifestation  of  rheumatism, 
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criticism  and  to  cstimiite  Ikav  much  cm])hasi.s  is  ordinarily  pnt  uj)on 
this  rheumatic  sijrn,  avc  have  reviewed  the  liistories  of  tlie  Pediatric 
Department  of  the  I  ui\ersity  of  Cahfornia  H()sj)ital  from  1914 
and  of  the  (hilch'en's  Hospital  from  1917  and  analyzed  the  rheu- 
matic cycle  cases.  We  iiave  separated  the  cases  into  those  seen 
before  our  own  o})servations  began  and  those  followed  by  us. 
Brief  notes  on  the  latter  series  are  tabulated  below.  We  have 
classified  both  series,  according  to  our  estimation  of  the  severity 
of  the  damage  following  the  rheumatic  infection,  into  three  groups: 
Group  I,  children  leaving  the  hospital  with  apparently  complete 
recovery  or  with  a  slight  systolic  blow  only  and  no  obvious 
functional  disal)ility;  (iroup  II,  those  with  a  definite  carditis  but 
from  whom,  presupposing  no  fresh  rheumatic  infection,  one  can 
prognosticate  a  fairly  normal  active  life;  Group  III,  those  with  a 
crippling  carditis,  such  as  a  progressive  mitral  stenosis,  signs  of 
adherent  pericardium,  extreme  ventricular  hypertrophy,  as  well 
as  those  already  having  the  symptoms  of  chronic  cardiac  failure. 

We  realize  that  in  such  an  arbitrary  grouping  the  personal 
equation  has  played  an  important  part.  The  best  of  histories  does 
not  always  give  an  accurate  estimate  of  the  severity  of  an  infection. 
If  we  had  accepted  the  diagnosis  of  mitral  stenosis  or  the  mention 
of  a  "presystolic  murmur  and  a  roughened  first  sound"  as  the 
equivalent  of  a  stenosis,  each  time  so  noted,  Groups  II  and  III, 
would  have  been  much  greater.  We  have  omitted  entirely  a  con- 
siderable number  of  cases  of  tonsillitis  diagnosed  as  "mitral  dis- 
ease" on  the  presence  of  a  slight  systolic  blow  at  the  apex.  In 
formulating  the  table  we  decided  that  a  brief  summary  of  the 
physical  signs  would  be  the  simplest  and  most  advantageous 
method  of  stating  the  facts  of  the  history.  It  will  be  noticed  that 
cardiac  function  is  relegated  to  the  background  and  physical  signs 
unduly  emphasized.  Any  other  attitude  would  have  been  diffi- 
cult, utilizing  routine  hospital  records.  If  the  history  did  not 
mention  chorea,  we  have  assumed  this  to  be  absent.  The  omission 
from  our  table  of  a  routine  reference  to  tonsillar  infections  may  be 
criticized.  In  our  experience  there  has  been  no  correlation  between 
tonsillar  involvement  and  the  sign  of  rheumatic  fever  which  we 
are  discussing.  In  our  "Remarks"  column  we  have  endeavored 
to  call  attention  to  instances  of  infection  of  a  severity  which  we 
belie\e  predisposes  to  the  presence  of  nodules.  We  have  added 
the  group  classification,  made  on  as  nearly  as  possible  the  same 
basis  as  we  used  in  the  series  of  cases  not  seen  by  us. 

These  tables  are  a  record  of  38  children  whom  we  had  the  oppor- 
tunity of  observing.     We  have  grouped  them  as  follows: 

Group  1, 12  cases,  or31.G  percent,  only  1  of  whom  showed  nodules. 

Group  II,  9  cases,  or  23. G  per  cent,  3  of  wh(jm  had  nodules. 

Group  III,  17  cases,  or  44.7  per  cent,  13  of  whom  had  nodules. 

Seven  of  Group  III  died  and  6  of  the  7  showed  nodules.  Of  the  total 
38  we  found  nodules  on  17,  or  44.7  per  cent. 
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In  the  pediatric  records  of  the  period  before  our  observations 
began  we  have  found  45  admissions  of  rheumatic  cycle  cases.  Four 
of  these  were  reachnissions  which  we  have  counted  because  they 
were  fresh  opportunities  for  the  search  for  no(kiIes.  Moreover, 
in  sucli  recurring  attacks  one  is  the  more  Hkely  to  encounter  nodules. 
An  example  is  A.  L.,  No.  23  in  our  table,  who  has  not  been 
without  nodules  during  the  nine  months  we  have  observed  him, 
\'et  in  whose  history  for  a  former  admission  nodules  were  not 
mentioned.  D.  S.,  No.  13  in  our  tal)le,  examined  at  frequent  inter- 
vals for  a  year,  has  had  no  exacerbation  of  rheumatic  infection 
and  no  nodules,  though  severe  cardiac  injury.  During  her  pre- 
ceding hospital  admissions  she  was  suffering  from  some  acute  phase 
of  rheumatic  fever,  and  at  least  in  a  condition  to  predispose  to 
nodules. 

In  these  45  histories  of  rheumatic  cycle  cases  admitted  before 
our  series  began,  nodules  were  not  mentioned  in  41,  stated  absent 
in  2  and  stated  present  in  2.  We  have  classified  the  41  individuals 
who  comprised  the  45  achnissions  as  Group  I,  23,  or  5().l  per  cent; 
Group  II,  9,  or  21.9  per  cent;  Group  III,  9,  or  21.9  per  cent.  Of  the 
2  cases  in  whom  nodules  were  found,  1  was  G.  F.,  No.  S  of  our  own 
series.  Though  according  to  the  record  of  his  former  admission 
he  is  placed  in  Group  II,  the  present  degree  of  cardiac  damage 
changes  him  in  our  series  to  Group  III.  Of  the  other  case,  T.  B., 
5122  C.  H.,  the  history  states,  "The  mother  noticed  during  the 
present  illness  that  the  child  had  some  small,  hard  lumps  develop- 
ing upon  hea<l  and  elbows."  A  careful  record  was  made  of  these 
in  the  hos}:>ital.  Death  occurred  two  months  after  these  notes 
were  made. 

At  a  glance  it  would  appear  that  there  had  been  an  epidemic  of 
rheumatic  fever  during  the  past  two  years.  Of  our  38  cases,  how- 
ever, only  14,  or  38.8  per  cent,  were  first  attacks.  Several  factors 
contribute  to  our  comparatively  large  series.  The  Pediatric  Ser- 
vice of  the  University  Hospital  has  grown  rapidly  during  recent 
years.  A  yearly  variation  in  rheumatic  cycle  cases  is  shown,  but 
certain  preceding  years  have  a  higher  ratio  to  total  admissions 
than  has  been  present  during  the  period  we  have  covered.  It 
should  l)e  noted  also  that  the  Children's  Hospital  series  begins  only 
in  1917.  Another  reason  for  our  numbers  has  been  the  kind  cooper- 
ation of  our  colleagues  in  aft'ording  us  an  opportunity  to  examine 
the  largest  possil)le  nunil)er  of  cases.  We  have  been  invited  to  see 
a  greater  number  of  severe  than  mild  cases,  a  factor  which  has 
probably  swelled  the  proportion  in  Group  III. 

Though  our  own  series  shows  a  greater  percentage  of  severe 
infection,  there  are  instances  in  the  former  histories  which  parallel 
certain  of  ours  in  the  amount  of  carditis  and  termination  by  death. 
G.  A.,  Tniversity  of  Galifornia  Hospital,  No.  8032,  who  ran  a  pro- 
gressiv'e  and  finally  fatal  course  in  eight  months  from  the  onset  of 
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the  first  symptoms,  is  an  example.  Fibroid  nodules  were  not 
mentioned  in  his  history.  That  nodules  are  not  a  neeessary  aecom- 
paniment  of  fatal  eases  is  shown  by  the  record  of  A.  G.,  No.  19 
of  our  series,  who  on  no  occasion  showed  them  during  six  months 
in  hospital.  He  died  a  month  after  he  was  discharged.  During 
the  period  under  observation,  however,  he  was  suii'ering  from  symp- 
toms of  cardiac  failure,  and  at  no  time  had  any  acute  arthritis  or 
fresh  cardiac  infection.  Several  of  Group  III  we  have  followed 
for  nearly  two  years,  at  no  time  finding  nodules.  They  are  "suffer- 
ing from  inefficient  hearts,  not  from  any  exacerbation  of  rheu- 
matism. Such  instances  illustrate  the  general  fact  that  the  nodules 
are  a  sign  of  some  active  rheumatic  focus,  and  that  they  tend  to 
disappear  as  the  infection  })ecomes  quiescent.  We  do  not  wish 
to  be  misinterpreted  on  this  point.  Nodules  infrequently  accom- 
pany the  high  initial  fever  and  stage  of  swollen  joints,  circinate 
erythema,  and  other  signs  of  acute  rheumatism.  A  reference  to 
our  table  will  show  that  in  our  experience  they  are  demonstrable 
ten  days  to  two  weeks  from  the  onset,  that  is,  at  the  time  the  more 
obvious  arthritic  signs  are  subsiding,  and  when  a  carditis  is  to  be 
expected.  Our  observations  are  in  sufficient  contrast  to  the  history 
records  of  preceding  years  to  justify  the  statement  that  in  San 
Francisco  the  search  for  nodules  has  not  been  a  part  of  the  routine 
in  investigating  the  rheumatic  child,  or  that  during  the  past  two 
years  an  unusually  severe  type  of  rheumatic  fever  has  occurred 
in  this  locality. 

To  reiterate,  rheumatic  nodules  are  fibroid  tinnors  varying 
from  the  size  of  a  grain  of  sago  to  one  or  more  centimeters  in 
diameter.  These  apparently  large  nodules  are  often  con- 
glomerations of  smaller  units.  Frequently  in  a  place  irritated 
easily,  as  the  olecranon  process  or  the  occiput,  the  nodules 
appear  much  larger  than  their  actual  size,  due  to  a  chronic  thicken- 
ing of  the  subcutaneous  tissues  over  and  about  them.  This  thick- 
ened tissue  may  be  fairly  freely  movable  and  should  not  be  con- 
fused with  the  underlying  nodules.  The  nodules  themselves  are 
attached  to  tendon  sheaths  and  aponeuroses.  Their  movability 
varies  with  the  tissue  to  which  they  are  attached.  The  skin  moves 
freely  over  them.  They  are  not  tender,  unless  bj'  exigency  of 
size  and  location,  stretching  of  surrounding  tissue  occurs.  They 
are  not  reddened  unless  by  external  injury.  Their  disappearance 
is  macroscopically  complete,  leaving  no  discoloration.  Early  in 
their  development  a  useful  method  of  detecting  them  is  by  moving 
the  skin  back  and  forth  over  the  suspected  area.  They  will  appear 
as  little  elevations  often  a  bit  shiny,  not  moving  with  the  skin.  To 
verify  the  presence  of  a  nodule  over  a  bony  point,  one  may  com- 
press it  between  the  nails  of  the  forefingers.  Even  a  small  nodule 
gives  a  feel  different  from  skin  and  subcutaneous  tissue.  The  growth 
of  individual  nodules  and  the  appearance  of  fresh  crops  may  be 
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rapid,  and  their  disappearance  equally  so,  or  they  may  persist 
month  after  month  without  strikinj?  changes. 

IIistoloj,ncally,  accorcHng  to  {\x)ml)s,^  they  are  comi)osed  of  a 
f^^roundvvork  of  fibrin   with   multinuclear   fusiform    cells,    together 


Fig.   1.— L.  K.,  No.  10  of  our  scries. 


Fig.  2. — H.  M.,  No.  12  of  our  series. 


with  leukocytes  and  plasma  cells.     Barlow  and  Warner  regarded 
them    as    "organizing   granulation    tissue,    homologous    with    the 

8  Jour.  P:ith.  and  Bartcriol.,  1910,  15,  489. 
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inflammatory  exudate  f()nniii<i;  the  basis  of  vegetation  on  the 
cardiac  valves."  According  to  Coombs  and  also  Jacki,^  their 
structure  more  closely  resembles  that  of  the  Aschofl"  bodies  in  the 
heart  muscle,  and,  like  the  latter,  they  represent  a  local  tissue 
reaction  to  the  unknown  etiological  agent  of  rheumatic  fever. 

We  were  able  to  secure  only  one  necropsy,  J.  B.,  No.  34  of  our 
series. 

History.  An  Italian  boy,  aged  eleven  years,  who  came  to  America 
one  year  before  his  final  illness. 

Family  History.  Father  and  mother  and  three  (jtlier  children 
are  fairly  healthy.     No  other  rheumatic  incidence. 

Past  History.  Since  he  was  left  in  Italy  when  his  people  came 
to  this  country,  the  history  was  obtained  chiefly  from  the  boy  him- 
self. He  stated  that  his  first  attack  of  rheinnatism  (swollen  joints) 
was  seven  years  ago,  when  he  was  kept  in  bed  nine  months,  and  was 
vevy  ill.  He  had  seven  other  attacks  of  arthritis  before  coming 
to  this  country.  Once  for  a  few  weeks  he  had,  apparently,  chorea. 
He  denied  ever  suffering  from  sore  throat.  His  relatives  stated 
that  the  nodules  on  his  elbows  had  been  present  on  arrival  to  this 
country. 

Present  Hhiess.  He  was  first  seen  by  one  of  us  (E.  B.)  July  2, 
1921,  walking  into  the  office,  though  looking  a  very  ill  boy.  He 
had  no  fe^■er.  He  had  been  in  a  San  Francisco  hospital  for  one 
month  and  discharged  imjiroved  about  two  weeks  previously. 
The  instructions  given  him  had  been  entirely  disregarded,  with  a 
rajMfl  return  of  the  signs  of  cardiac  failure.  He  complained  espe- 
cially of  sharp  pains  occurring  almost  daily  over  his  left  upper 
chest  and  inability  to  sleep. 

The  signs  of  venous  engorgement  in  the  neck  were  extreme. 
His  body  moved  with  each  cardiac  contraction.  The  carotid  and 
brachial  pulsations  were  visible  at  a  distance,  and  the  blanching 
and  reddening  of  the  lips  and  nails  needed  no  tests  for  elicitation. 
Msible  cardiac  fluttering  impulse  and  retraction  from  the  third 
interspace  at  the  right  of  the  sternum  to  the  sixth  interspace  on 
the  left  measured  '2oh  cm.  The  ankles  pitted  on  pressure.  There 
was  no  tenderness.  The  liver  reached  nearly  to  the  umbilicus. 
The  pulse  counted  148  and  was  typically  aortic.  Respirations,  64. 
Over  the  aortic  area  was  felt  a  very  striking  thrill.  None  was 
found  over  the  apex  beat.  x\t  the  apex  the  first  sound  was  weak 
rather  than  exaggerated,  and  had  a  gallop  rhythm.  The  second 
sound  was  also  poorly  differentiated.  There  was  a  systolic-diastolic 
blow  of  no  great  intensity,  and  no  presystolic  rumble.  In  the 
aortic  area  the  first  sound  was  accompanied  by  a  rumbling,  rough 
systolic  murmur.     The  second  sound  was  exceedingly  sharp  and 

9  Frankfurter  Ztschr.  f.  Path.,  It)  19,  22,  82. 
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endefl  in  a  diastolic  blow  of  typically  aortic  (jiiality.  No  extra- 
cardial  inunnur  was  heard.  Though  retractions  of  the  intersi)aces 
over  the  jirecordium  accompanied  the  apex  inij)ulse,  no  retraction 
of  the  interspaces  over  the  back  could  })e  made  out. 

Rheumatic  nodules  of  moderate  size  were  present  over  elbows, 
knuckles  of  fiiiffers  and  s])inoiis  processes.  There  were  none  over 
knees  and  head.     He  thought  they  had  been  bigger  than  at  present. 

Progress.  Hospital  care  was  refused.  He  was  put  to  bed  and 
kept  quiet  with  codein.  Free  catharsis  was  used.  In  two  days 
the  heart  rate  dropped  to  110  and  respirations  to  30  to  the  minute. 
The  venous  enlargement  in  the  neck  had  decreased,  and  the  liver 
was  nearly  uj)  to  the  costal  margin.  The  third  day  a  circinate 
erythema  of  rheumatic  type  appeared,  and  he  complained  of  pain 
in  knees  and  ankles,  and  tenderness  to  touch.  His  temperature 
was  aroimd  oS°  (\     No  fresh  nodules  were  found. 

His  family  were  finally  persuaded  of  the  necessity  of  hospital 
care,  and  he  was  referred  to  the  Children's  Hospital,  on  the  service 
of  Dr.  Rachel  Ash,  whom  I  have  to  thank  for  further  progress  notes: 

Blood.  Hemoglobin,  60  per  cent;  red  blood  cells,  3,296,000; 
leukocytes,  18,6.50,  of  which  75  per  cent  were  polymorphonuclears. 

Blood-prcssurc.  Systolic,  105,  diastolic:  sounds  loudly  heard  to 
zero. 

Urine.     Examination  negative. 

Two  days  after  admission  he  was  put  on  20  uiinims.  of  tincture 
of  digitalis  three  times  a  day.  In  a  week  this  was  increased  to 
four  times  a  day.  The  pulse  record  showed  no  slowing,  in  fact  a 
slight  increase  in  average  rate  after  digitalis  was  started.  He 
continued  to  run  a  low-grade  septic  temperatin*e.  A  troublesome 
cough  and  signs  of  bronchitis  developed.  The  intern's  notes 
stated  that  the  pulse  had  become  irregular,  but  the  type  of  irregu- 
larity was  not  recorded. 

On  July  30,  about  three  weeks  after  admission,  the  notes  say  that 
**  Marked  dulness  was  noted  over  the  left  posterior  chest  and  also 
marked  impairment  of  resonance  through  the  right  ])osterior  chest." 
He  became  very  uncomfortable,  though  he  did  not  complain  of 
pain.  The  pulse  was  slow  and  irregular  and  became  weaker. 
Friction  rul)s  were  heard  over  the  entire  chest.  Heroin  and  mor- 
phiii  were  gi\en  for  the  restlessness.  A  thoracentesis  was  done 
in  the  late  afternoon  and  a  few  centimeters  of  l)lood  withdrawn. 
He  expectorated  blood  and  died  a  few  minutes  afterward. 

Clinical  Diagnosis.  Aortic  stenosis  and  insufficiency,  mitral 
stenosis,  adhesive  pericarditis. 

Pathological  Report.     Autopsy  No.  A21,  137,  Dr.  W.  A.  Perkins. 

The  body  was  that  of  a  very  well-developed  and  nourished  boy 
of  ele\en  years,  somewhat  above  the  average  in  size.  The  general 
external  (examination  was  negative  except  for  a  few  small  hard 
nodules  about  each  elbow.     Of  these  one  of  a  symmetrical  pair 
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measured  about  f  em.  in  diameter,  and  was  situated  over  the 
posterior  border  of  eaeh  ulna  about  4  em.  from  the  tip  of  the  elbow. 
The  others  were  smaller  and  were  situated  oxer  the  apex  of  eaeh 
internal  eondyle.  All  of  the  nodules  were  rounded,  flattened  and 
firmly  fixed  to  the  deeper  soft  tissues,  but  not  to  the  bone.  An 
attempt  was  made  to  disseet  out  one  of  the  larger  nodules  through 
a  small  skin  incision;  as  the  dissection  proceeded  the  nodule  grew 
less  and  less  distinct  until  no  definite  nodule  could  be  made  out. 
A  bit  of  tissue,  however,  was  removed  from  this  regi(Mi,  including 
the  subjacent  periosteum  and  bone,  and  sections  made  for  micro- 
scopic study. 

The  abdominal  cavity  was  negative.  The  right  pleural  cavity 
contained  about  200  cc  of  dark  fluid  blood  and  a  small-sized  clot, 
the  latter  lying  between  the  base  of  the  lung  and  the  diai)hragm; 
there  were  also  several  fibrous  adhesions  at  the  apex  and  base. 
The  left  pleural  cavity  was  considerably  encroached  ui)on  by  a 
large  heart;  there  were  a  few  fibrous  adhesions  at  the  apex.  The 
pericardial  cavity  was  obliterated  by  dense  fibrous  adhesions. 

Thymus.     Rather  large;  tissue  grossly  negative. 

Heart.  Greatly  enlarged,  weight  ^^ith  adherent  pericardium 
1000  grams.  The  fused  parietal  and  visceral  pericardia  formed  a 
layer  of  varying  thickness  from  3  mm.  over  the  left  Acntricle  to 
7  mm.  over  the  right  auricle,  the  two  layers  being  readily  distin- 
guished and  bound  together  by  a  third  central  thicker  layer  of 
translucent,  edematous  but  tough  connective  tissue.  INIyocardium 
hypertrophied  throughout  and  in  the  following  ascending  order: 
Right  auricle,  right  ventricle,  left  auricle  and  left  ventricle;  the 
right  ventricle  measured  4.5  mm.,  the  left  ventricle  1  cm.;  the 
tissue  was  rather  pale  brown,  firm,  tough  and  marked  with  a 
few  small  lighter  colored  depressed  fibrous  areas.  Endocardium 
showed  a  slight,  irregular,  superficial  fibrosis  just  below  the  aortic 
valve  in  the  left  ventricle.  Heart  cavities:  there  was  a  slight 
dilatation  of  the  right  auricle,  a  marked  dilatation  of  the  left 
ventricle,  the  latter  encroaching  upon  the  right  ventricle.  Valves: 
tricuspid  valve-leaflets  showed  no  thickening;  the  angle  between 
the  se])tal  and  infundibular  cusps  was  bound  down  by  what  appeared 
to  be  short  anomalous  chordje  tendinea:';  there  was  no  evidence  of 
any  concomitant  inflammatory  process;  the  valve  measured  10  cm.; 
Pulmonary  ^•alve appeared  normal;  measured  7.5  cm.  Mitral  valve 
showed  a  marked  fairly  uniform  fibrous  thickening  of  the  leaflets, 
particularly  of  the  anterior  leaflet,  with  a  shrinking  up  and  dis- 
appearance from  the  latter  of  the  accessory  velum,  resulting  in  the 
attachment  of  the  chord?e  directly  on  the  free  border  of  the  cusp; 
this  border  appeared  finely  granular,  rounded  and  somewhat 
thickened;  neither  mitral  leaflet  was  much  distorted,  though  there 
was  a  relative  narrowing  of  the  orifice;  this  measured  9.5  cm.;  the 
chorda?  in  several  instances,  and  particularly  in  the  case  of  those 
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inserted  into  the  anterior  leaflet,  were  moderately  thickened.  Aortic 
valve:  the  cnsps  were  all  symmetrically  and  markedly  thickened 
and  retracted  with,  in  addition,  fibrons  adhesions  at  the  leaflet 
angles,  the  whole  resulting  in  a  narrowing  and  an  insuflficiency  of 
the  oriflce.  Coronary  vessels  ])ossessed  ample  hnnina  no  macro- 
scopic sclerosis. 

Aorta.  The  arch  appeared  moderately  dilated,  the  intima  smooth 
and  normal. 

Lungs.  Right  lung:  pleural  surface  smooth  excej)t  in  region  of 
adhesions  about  ai)ex  and  base;  uj>per  lobe:  pink  gray  in  color  with 
the  posterior  j)ortions  somewhat  darker;  on  section  the  anterior 
portion  of  the  lobe  appeared  slightly  emphysematous,  the  posterior 
portion  moderately  congested,  containing  a  slight  excess  of  frothy 
blood-tinged  fluid;  mid-lobe  emphysematous,  external  and  cut 
surfaces  gray,  tissue  dry,  hypercrepitant;  lower  lobe  on  the  external 
surface,  at  about  mid-jjoint,  just  lateral  to  the  posterior  border,  is  a 
small,  roughly,  quadrangular  dark  l)lue  firm  area  about  1  x  1|  cm., 
marked  by  three  small  puncture  wounds;  section  through  this 
area  showed  continuation  of  the  dark  hemorrhagic  discoloration 
into  the  lung  tissue  for  a-  distance  of  IJ  cm.  and  ending  in  the 
region  of  a  relatively  large  vein;  the  lower  lobe  otherwise  resembled 
the  upper  but  with  the  appearance  of  congestion  somewhat  more 
marked.  Pulmonary  vessels:  negative;  bronchus  and  branches 
contained  a  small  amount  of  blood-tinged  mucus;  the  bronchial 
branches  of  the  middle  lol)e  contained  in  addition  two  or  three  blood 
clots.  Left  lung  considerably  smaller  than  the  right;  pleural  sur- 
face smooth  excej)t  for  apical  adhesions;  upper  lobe  showed  a 
congested  anterior  portion  and  a  slightly  emphysematous  posterior 
border;  lower  lol^e,  in  addition  to  congestion,  presented  a  moderate 
grade  of  atelectasis  owing  to  compression  from  the  enlarged  heart; 
pulmonary  vessels  and  brou'^hial  ])ranches  same  as  on  the  right, 
except  that  the  latter  contained  no  blood  clots. 

Liver.  Enlarged,  estimated  weight  2()()()  grams;  upper  surface 
roughened  by  adhesions  and  marked  by  a  few  small  scattered  seed- 
like nodules,  the  latter  1  mm.  in  diameter,  with  opacpie  yellow  centers 
and  pale  translucent  peripheries;  cut  surface  of  liver  mottled  dark 
red  and  brown,  the  lobules  large  and  consi)icuous,each  with  a  large 
reddish  center,  and  a  brown  ])eriphery;  tissue  consistency  normal. 

(jdll-hldddcr.     NegatiA'e. 

Splrni.  Enlarged;  estinuited  weight,  200  grams;  surface  rough- 
ened l)y  fibrous  adhesions;  cut  surface  a  mottled  purple  and 
dark  red,  the  pulp  soft,  increased  in  amount;  considerable  scraping 
away  on  the  knife,  the  connective-tissue  elements  conspicuous;  the 
lymj)hoi(l  elements  less  prominent;  scattered  over  the  cut  surface 
were  seen  fairly  numerous  small,  hard,  calcareous,  opaciue  orange- 
yellow  nodules,  similar  to  those  in  the  liver  capsule. 

Gastrointestinal   Tract.     Appeared  negative. 
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Fancrea.9.  Finn;  on  section  there  ai)])eared  to  lie  a  in<xlerate 
increase  in  the  interlobnhir  connective  tissue. 

Adrenals.     Appeared  normal. 

Kidntifs.  About  normal  size;  estimated  combined  weif];lit  250 
grams;  right  kidney:  cai)sule  stripped  smoothly  leaving  a  rather 
dark  red  lobulated  surface;  cut  surface  showed  normal  markings; 
cortex,  5  mm.  thick;  glomeruli  present  as  red  points;  medulla 
normal;  pelvis  negative.     Left  kidney  resembled  right. 

Bladder.     Prostate,   testes  and  epididymes  not  exann'ncd. 

Culture  from  heart's  blood  was  negative. 

Thymus.     Negative. 

Heart.  Pericardium:  the  three  layers  as  described  in  the  gross 
were  readily  distinguished,  an  outer  layer  of  dense  hyaline  con- 
nective tissue,  covered  superficially  with  a  less  dense  vascular  fatty 
tissue  (the  parietal  pericardium),  an  inner  layer  of  areolar  con- 
nective tissue  containing  fairly  numerous  scattered  strands  of 
compact  hyaline  connective  tissue  and  a  large  number  of  small 
injected  bloodvessels  (the  visceral  pericardium)  and  a  central 
layer  of  edematous  granulation  tissue  containing  occasional  small, 
irregular  masses  of  fibrin.  All  these  layers  were  infiltrated  with 
leukocytes,  the  inner  and  central  layers  particularly.  Lymphocytes 
and  plasma  cells  predominated,  though  in  the  central  layer  poly- 
morphonuclear leukocytes  became  fairly  numerous,  while  occa- 
sionally associated  with  the  fibrin  masses  were  seen  large  endothelial- 
like  cells  with  one  and  sometimes  two  or  three  large  vesicular 
nuclei.  The  cellular  exudate  extended  sparsely  into  the  stroma 
of  the  subjacent  myocardium.  Myocardium:  the  muscle  fibers 
were  generally  thickened  and  hypertrophied  and  for  the  most 
part  well  preserved;  in  many  places,  however,  and  particularly  in 
the  region  of  the  small  vessels,  fragments  only  of  muscle  fibers 
remained,  the  rest  having  been  replaced  by  connective  tissue. 
These  replacement  scars  were  comparatively  small  and  irregularly 
diffuse  in  their  distribution.  Furthermore,  throughout  they  showed 
a  moderately  extensive  infiltration  with  lymphocytes,  plasma  cells, 
eosinophiles,  a  few  polymorphonuclear  leukocytes  and  fairly 
numerous  endothelioid  cells.  The  last  named  were  relatively 
large,  round,  oval  or  more  or  less  elongated  cells  with  abundant 
cytoplasm  and  large  vesicular  nuclei;  most  of  them  contained  one 
nucleus;  several,  however,  contained  more  than  one,  often  a])pear- 
ing  as  actual  giant  cells.  These  endothelioid  cells  occurred  usually 
in  groups  and  near  small  bloodvessels,  thus  forming  the  so-called 
Aschoff  bodies.  (See  microphotographs  herewith.)  The  latter 
are  so  characteristically  present  in  acute  rheumatism  involving  the 
heart  that  the  process  is  called  by  some  rheumatic  carditis.  The 
accompanying  illustrations  show  two  such  bodies,  one  composed 
of  mononuclear  endothelioid  cells,  the  other  containing  some  giant 
forms  as  well,  and  both  typically  situated  in  the  neighborhood  of 
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small  bloodvessels.  Several  of  the  vessels  showed  an  irregular 
thickening  of  the  intima,  with  encroachment  on  their  lumina;  there 
were  no  thrombi. 

Heart  Vah't's.  A  section  through  one  of  the  segments  of  the 
mitral  valve  showed  this  composed  of  a  fairh^  dense  connective 
tissue  in  which  were  seen  small  bloodvessels  that  extended  well 
out  almost  to  the  free  edge  of  the  cusp.  There  were  also  present 
several  moderately  sized  elongated  mononuclear  cells  arranged  in 
a  narrow  zone  near  the  ventricular  surface  of  the  valve  while  along 
the  auricular  surface  were  seen  in  one  or  two  places  scattered 
lymphocytes.  At  the  attached  border  of  the  cusp  there  was  a 
fairly  abundant  infiltration  with  lymphocytes  and  larger  mono- 
nuclear cells  and  occasional  polymorphonuclear  leukocytes  occurring 
chiefly  as  small  perivascular  foci.  A  similar  cellular  infiltration 
was  present  in  the  adjacent  myocardium  and  endocardium.  In 
addition,  Aschoff  bodies  were  seen  in  the  myocardium,  while  a 
suggestion  of  such  bodies  was  noted  in  several  places  in  the  end.o- 
cardium.  A  second  section  through  another  region  of  the  mitral 
valve  showed  an  inflammatory  process  similar  to  the  above  except 
that  the  reaction  appeared  more  acute,  as  evidenced  by  the  presence 
of  a  larger  number  of  polymorphonuclear  leukocytes. 

The  lungs  presented  the  picture  of  chronic  passive  congestion 
with  injected  tortuous  capillaries  antl  alveoli  partly  filled  with 
serinn  and  moderate  numbers  of  heart  failure  cells.  In  addition 
certain  areas  showed  a  slight  grade  of  atelectasis,  others  a  definite 
emphysema.  A  section  through  the  lower  lobe  of  the  right  limg  in 
the  region  of  the  puncture  wounds  mentioned  in  the  gross  descrip- 
tion showed  a  marked  hemorrhage  into  all  the  alveoli,  ^^'hile  in  the 
center  of  this  hemorrhagic  area  several  fairly  large  vessels  were 
noted  engorged  with  blood. 

Liver.  The  central  veins  and  the  sinusoids,  except  those  imme- 
diately surrounding  the  portal  spaces,  were  congested,  the  liver 
trabecular  compressed,  the  portal  spares  themselves  infiltrated  with 
lymphocytes  and  a  few  plasma  cells.  Section  through  one  of  the 
seed-like  nodules  in  the  capsule  mentioned  in  the  gross  showed 
concentrically  arranged  hyaline  connective  tissue  with  a  softened 
necrotic  center. 

Spleen.  There  was  a  diffuse  increase  in  connective  tissue;  the 
pulp  contained  an  excess  of  red  blood  cells,  while  an  occasional 
nodule  similar  to  that  in  the  liver  capsule  was  found  outlined  by  a 
band  of  hyaline  connective  tissue,  but  with  a  relatively  large  center 
comi)osed  of  amorphous  material  and  containing  some  lime  salts. 
These  nodules  occurred  singly  or  in  groups  of  two  or  three.  Asso- 
ciated with  them  was  a  slight  inflammatory  reaction  consisting  of 
l.\niphocytes  and  a  rare  giant  cell,  the  latter  with  peri])hcrally 
ai-ranged  nuclei.  The  process  in  both  liver  and  spleen  probably 
represents  the  end  result  of  a  previous  tuberculous  infection. 
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Pancreas.  The  vessels  were  congested,  the  interstitial  connective 
tissue  infiltrated  with  a  moderate  amount  of  hemorrhage,  probably 
artefact. 


Fig.  3. — AschofT  bodies. 


Fig.  4. — AschofT  bodies. 
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Kidneys.  The  tul)iilar  epitheliiini  showed  cloudy  swelling;  most 
of  the  tubules  contained  a  finely  granular  albuminous  material; 
the  vessels  were  injected;  the  glomeruli  generally  were  large. 

Lymph  Node,     ('ongested. 

Subcutaneous  nodules:  sections  were  negative,  showing  only 
normal  bone,  periosteum  and  striated  nmscle.  In  view  of  these 
findings,  it  is  suggested  that  such  nodules  be  removed  "en  bloc" 
without  attempted  dissection. 

Pathological  Diagnosis.  Subcutaneous  rheumatic  nodules 
about  elbows;  marked  subacute  and  chronic  fil)rous  obliterative 
jicricarditis;  diffuse  fibrous  myocarditis  (rheumatic  type);  chronic 
mitral  and  aortic  endocarditis,  with  stenosis  and  insufficiency;  con- 
genital adhesions  at  the  septo-infundibular  angle  of  the  tricuspid 
valve;  marked  myocardial  hypertrophy,  especially  of  the  left 
ventricle;  marked  dilatation  of  the  left  ventricle;  general  chronic 
passive  congestion;  fil)rosis  of  spleen;  parenchymatous  degeneration 
of  the  viscera;  nuiltiple  miliary  calcareous  nodules  in  liver  and 
spleen;  bilateral  fibrous  pleural  adhesions;  pimcture  wounds  in 
lower  lobe  of  right  lung,  with  right  hemothorax. 

Discussion.  The  presence  of  a  few  isolated  nodules  which  dis- 
appear with  the  subsidence  of  arthritic  and  cardiac  symptoms 
may  or  may  not  })e  of  great  significance.  Om*  personal  experience 
is  not  prolonged  sufficiently  to  pass  judgment.  We  can  say,  how- 
ever, that  all  cases  which,  while  under  observation,  have  had 
recurring  cro])s  of  nodules  have  shown  serious  and  progressive 
cardiac  damage.  Fil)roid  nodules  seem  to  occur  frequently  in 
that  subacute  type  of  rheumatic  infection  in  which  an  apparently 
mild  carditis,  with  little  if  any  rise  in  temperature,  and  with  no 
severe  joint  symptoms,  develops  into  a  crippling  stenosis,  damaged 
muscle  or  adherent  pericardium.  The  case  with  acute  onset, 
high  fever,  red,  swollen  joints  and  rapid  heart,  with  the  murmur 
of  regurgitation  which  responds  to  treatment  and  makes  a  good 
recovery,  remaining  without  rheumatic  s.\Tiiptoms  until  another 
similar  acute  attack  occurs,  much  more  rarely  shows  nodules. 

We  believe  that  recurring  rheumatic  nodules  are  of  more  prog- 
nostic value  than  any  other  one  sign  in  rheumatism.  They  are 
our  most  significant  warning  that  we  are  dealing  with  a  serious 
infection  which  will  probably  result  in  great  cardiac  inefficiency 
if  not  in  death.* 

Summary.  In  38  instances  of  rheumatic  cycle  cases  seen  between 
September,  1919,  and  September,  1921 ,  fibroid  subcutaneous  nodules 
were  present  in  17,  or  44.7  per  cent. 

Of  those  patients  having  nodules,  6,  or  35.9  per  cent,  died  during 
this  period.  In  only  one  instance  did  death  occur  in  a  patient  not 
having  nodules. 

*  We  feel  that  we  owe  an  apology  to  such  pioneers  as  Sir  Thomas  Barlow  for 
attempting  to  draw  CJ)nclusions  from  the  study  of  a  rather  small  selected  group  of 
cases  observed  during  the  brief  period  of  two  years. 
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Of  the  38  cases,  17  were  grouped  as  having  serious  cardiac  (lama,uu 
Of  these  17,  13,  or  7G.5  per  cent,  had  nodules. 

Our  series  of  cases  probably  includes  an  abnormally  large  i)ro- 
portion  of  a  severe  type  of  infection,  and  should  not  be  judged  as 
entirely  representative  of  the  usual  incidence  of  nodules  in  this 
part  of  the  world.* 


LINITIS  PLASTICA— WITH  REPORT  OF  TWO  CASES. 
By  Albekt  F.  K.  Axdresex,  ^1.1 ).,  F.A.C.P. 

BROOKLYX,    XEW    YORK. 

(From  the  Gastro-Entcrological  Department,  Long  Island  College  Hospital.) 

The  term  linitis  plastica  was  first  used  by  Lewis  Brinton  in  1854 
to  describe  a  diffuse  or  circumscribed  increase  in  the  connective 
tissue  of  the  stomach,  involving  chiefly  the  submucosa,  and,  to 
a  lesser  degree,  the  other  layers,  with  marked  thickening  of  the 
walls  of  the  stomach,  a  diminution  (rarely  an  increase)  in  the  size 
of  its  lumen,  and  characterized  by  an  insidious  onset,  a  slowly 
progressive  cachexia,  and  a  fatal  termination.  Fully  twenty- 
two  other  terms  have  l)een  used  to  describe  this  condition,  the 
most  suggestive  of  which  are:  leather  bottle  stomach,  chronic 
interstitial  gastritis,  cirrhosis  of  the  stomach,  fibroid  induration 
of  the  stomach  and  chronic  stenosing  gastritis. 

Although  this  condition  of  the  stomach  had  occasionally  been 
described  in  medical  literature  before  Brinton's  time,  namely 
by  Lieutand  in  1779,  by  Andral  and  C'ruveilheir  in  1829,  and  more 
frequently  by  other  writers  after  1829,  the  credit  for  recognizing 
and  naming  it  as  a  separate  disease  belongs  to  Brinton.  The 
most  exhaustive  study  of  this  disease  since  Brinton's  time  was 
probably  that  made  by  H.  M.  Lyle  in  1911.  when  he  described 
131  cases  gathered  from  literature,  and  added  1  case  of  his  own. 
Since  this  time  not  more  than  a  dozen  cases  have  been  reported. 

Pathology.  There  has  lieen  considerable  difference  of  opinion 
regarding  the  classification  of  cases  of  linitis  plastica.  Diffuse 
carcinoma  of  the  gastric  wall  produces  a  condition  which  is  almost 
identical  with  the  benign  type,  and  some  authorities  claim  that 
all  cases  are  malignant.  Others  claim  that  only  the  benign  cases 
can  rightly  be  called  linitis  plastica.  Most  writers  now  agree, 
however,  that  to  both  the  benign  and  malignant  types  the  term 
linitis  plastica  may  properly  be  applied,  Lyle's  study,  mentioned 
above,  being  based  on  a  total  of  114  carefully  studied  cases,  of 

*  We  have  to  thank  Dr.  William  Palmer  Lucas,  Dr.  Florence  Holsclaw,  Dr.  Rachel 
L.  Ash  and  Dr.  Langley  Porter  for  allowing  us  to  study  past  histories  and  for  inviting 
us  to  follow  many  of  the  rheumatic  cycle  cases  on  their  services. 
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which  (V2  were  benijiii  and  52  malifjnant.  The  l)enii;n  cases  of 
this  disease  may  he  of  two  types,  the  locaUzed  and  the  generahzed. 
The  former  ty])e,  occurring  in  the  form  of  smaJl  placques,  is  rare. 
In  the  generalized  type,  except  in  the  rare  instances  where  there 
is  a  dilatation  as  a  result  of  pyloric  stenosis,  the  stomach  is  found 
to  be  hard,  rigid  and  contracted,  with  thickened  and  inelastic 
walls,  stomachs  as  small  as  4  inches  long,  by  2  inches  wide,  and 
walls  1  inch  thick,  with  a  capacity  of  not  more  than  4  ounces, 
having  been  reported.  The  normal  stomach  is  12  by  5  inches, 
the  wall   5-inch  thick,  and  cai)acit\-  40  ounces. 

The  thickening  of  the  walls  usually  commences  at  the  pylorus, 
and  spreads  toward  the  cardia.  It  does  not,  as  a  rule,  in\()lve  the 
duodenum,  but  may  involve  the  esophagus.  The  tissues  are 
grayish  in  color  and  there  is  often  an  associated  adhesive  peritonitis. 
Analogous  lesions  may  be  found  in  the  large  or  small  intestines. 

Microscopically,  the  connective  tissue  of  the  submucosa  is 
found  to  be  hypertrophied,  often  causing  atrophic,  inflammatory 
or  cystic  changes  in  the  mucosa.  The  submucosa  shows  an  inter- 
lacing endarteritis,  this,  with  the  connective  tissue  change,  pro- 
ducing the  weave-like,  interlacing  ett'ect  from  the  appearance  of 
which  the  name  linitis  was  coined. 

Nests  of  epithelial  cells,  possibly  ])()rtions  of  gastric  glands  or 
mucosa  which  have  become  isolated,  occur  in  the  submucosa. 
These  closely  resemble  carcinomatous  areas,  and  may  frequently 
have  led  to  confusion  in  diagnosis.  The  connective  tissue  hyper- 
trophy extends  through  the  muscular  coats,  causing  atrophy  of 
the  muscular  fibers,  and  infiltrates  the  subserosa.  The  neigh- 
boring lymph  glands  show  a  fibrosis.  In  the  malignant  cases  the 
lesion  is  an  interstitial  carcinomatosis,  the  gross  effect  being  the 
same  as  in  the  benign  cases.  Gxastric  syphilis  may  also  occur  in 
the  same  form. 

Etiology.  Linitis  plastica  is  a  disease  occurring  in  persons  of 
carcinoma  age,  nearly  all  cases  reported  being  between  the  ages  of 
forty  and  sixty.  It  aft'ects  males  twice  as  frequently  as  females. 
Usually  there  is  a  history  of  some  previous  condition  which  may 
have  some  etiological  significance,  such  as  cardiovascular  disease, 
alcoholism,  gastric  ulcer,  syphilis,  tuberculosis  or  occupational 
trauma. 

Symptoms.  These  are  not  characteristic,  there  being  a  grad- 
ually increasing  train  of  dysj)eptic  symptoms,  with  anorexia,  nausea, 
up])er  abdominal  discomfort  or  pain,  vomiting  attacks,  alternate 
constipation  and  diarrhea,  and  a  more  or  less  marked  secondary 
anemia — in  short,  the  general  symptoms  are  those  of  the  achylia 
gastrica  which  is  usually  present,  ^\)miting  of  blood  rarely  occurs. 
A  symptom  which  is  very  suggestive,  being  a  direct  result  of  the 
actual  diminution  in  size  of  the  stomach  and  the  inelasticity  of 
its  walls,  is  the  feeling  of  fulness  after  the  ingestion  of  even  very 
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small  quantities  of  food,  and  the  voinitiny;  or  reguruitation  of  ;iny 
excess  al)()\"e  a  certain  amount;  the  small  quantities  may,  liducxcr, 
be  very  frequently  re})eate(l  without  discomfort,  due  to  the  rapid 
emptyin<i-  of  the  stomach.  Ascites  may  develoj)  later.  The 
duration  of  the  sym])toms  hefoi'c  a  })atient  seeks  medical  advice 
may  vary  from  a  month  to  a  coui)le  of  years,  durini>;  which  there 
has  occurred  prosjressive  anenn'a  and  loss  of  \vei<i'ht  and  strength. 

Diagnosis.  The  only  symptom  which  is  of  aid  in  the  diagnosis 
is  that  due  to  the  small  capacity  of  the  stomach,  mentioned  above. 
In  advanced  cases  a  sausage-like  tumor  may  be  felt  lying  trans\ersely 
in  the  epigastrium.  On  inflating  the  stomach,  or  injecting  water 
into  it  through  a  tube,  the  air  or  water  may  be  felt  gurgling  rai)idly 
through  this  mass.  Even  where  there  is  no  mass  to  be  felt,  the 
rai)id  transverse  passage  of  the  air  or  water  into  the  duodenum 
can  often  be  made  out,  and  is  of  diagnostic  value. 

The  test-meal  examination  shows  the  rapid  emptying  of  the 
stomach  and  the  absence  or  reduction  of  the  hydrochloric  acid. 
Lactic  acid  is  jiresent  only  in  the  rare  cases  where  dilatation  and 
consequent  stasis  have  occurred.  Fluoroscopical  examination  shows 
the  small  size  stomach,  with  marked  hypermotility,  the  barium 
mixture  passing  rajjidly  across  the  upper  abdomen  and  filling  the 
intestinal  coils.  Roentgenography  will  show  the  small  tube-like 
stomach,  its  walls  rigid,  and  with  no  evidence  of  peristaltic  \\aves. 

Although  the  diagnosis  has  been  rather  rarely  made  before  oper- 
ation or  autopsy,  the  above  findings,  in  a  patient  of  middle  age, 
may  justify  a  presumptive  diagnosis  of  linitis  plastica.  Whether 
the  condition  is  benign  or  malignant  can  only  be  determined  by 
microscopical  examination,  and  is  of  no  great  im})ortance  in  the 
treatment,  this  being  the  same  in  both  types. 

Linitis  plastica  must  be  dii^'erentiated  from  a  movable  kidney 
or  spleen,  pyloric  carcinoma  or  ulcer,  pyloric  syphilis,  malignancy 
or  excessive. mol)ility  of  the  transverse  colon,  chronic  adhesive  or 
tuberculous  peritonitis,  and  portal  cirrhosis. 

The  prognosis  is  not  good.  The  condition  is  progressive,  and 
even  with  the  removal  of  the  gastric  focus  there  may  be  progressive 
changes  in  the  foci  in  the  colon,  rectum  or  small  intestine,  causing 
stenosis.  The  average  length  of  life  for  the  l)enign  cases  is  four 
years,  for  the  malignant  cases,  two  years. 

The  treatment  is  operative.  A  gastrectomy  should  be  performed, 
either  primarily,  or,  in  advanced  cases,  after  a  primary  jejunostomy 
has  permitted  the  patient's  nutrition  to  be  improved  sufficiently 
by  jejunal  feeding,  to  render  him  operable. 

As  a  preliminary  to  operation,  where  the  pylorus  is  sufficiently 
patent  to  permit  the  passage  of  a  tube,  duodenal  feeding  is  indi- 
cated. If  the  tube  will  not  pass,  the  gastric  motor  efficiency  still 
remaining  should  be  tested  out  by  injecting  into  the  stomach, 
through  a  Rehfuss  gastric  tube,  measured  amounts  of  fluid  until 
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the  stomach  is  filled,  and  then  aspirating  the  fluid  remaining  after 
a  definite  inter\al,  to  see  the  amount  the  stomach  has  evacuated 
durinu'  that  i)eriod  of  time.  The  exact  amount  and  freciuency  of 
feedings  can  thus  be  determined,  and  concentrated  liquid  nourish- 
ment can  thus  he  given.  In  the  writer's  first  case,  described  below, 
1|  ounces  of  a  concentrated  solution  of  dextrose,  pe})tones,  alcohol 
and  fats  was  given  througli  the  tube  or  by  mouth  every  fifteen 
minutes,  and  easily  taken  care  of  })y  the  patient,  so  that  by  this 
method,  combined  with  rectal  feeding,  100  to  150  ounces  of  liquid, 
C(jntaining  over  2500  calories  was  administered  every  twenty-four 
hours  for  several  days,  until  the  ])atient  was  considered  to  be  in 
o])erable  condition. 

Case  I.— A.  H.,  female,  aged  thirty-eight  years,  a  housewife, 
married  ten  years,  denied  venereal  infection,  but  admitted  a  few 
self-induced  abortions.  She  had  been  in  the  "show  business" 
for  years,  and  had  been  more  or  less  addicted  to  alcohol  and  late 
suppers.  Except  for  malarial  fever  sixteen  years  before,  she  had 
always  been  healthy,  and  weighed  ISO  pounds  when,  in  1911,  at 
the  age  of  thirty-five,  she  had  an  attack  of  pain,  vomiting  and 
jaundice,  called  gall  stones  by  her  physician.  After  that  she  had 
had  occasional  slight  digestive  disturbances.  She  was  first  seen 
by  me  at  the  Brooklyn  Hospital  in  the  early  part  of  11)14,  when 
she  was  suffering  from  epigastric  pains  immediately  after  eating, 
going  through  to  the  back,  vomiting  forty  minutes  after  eating, 
sour  regurgitation,  c()nstii)ation,  and  loss  of  weight,  which  symp- 
toms had  })een  persistent  for  about  six  months.  Examination 
showed  a  moderate  pyorrhea;  head  and  chest  were  negative.  The 
abdomen  was  flal)by,  distended  with  gas,  and  tender  in  the  ejiigas- 
trium  and  to  the  right.  Xo  masses  were  discernil)le.  Pelvic 
examination  was  negative.  Rectal  examination  showed  an  anal 
fissure  and  a  rectal  polyp.  The  systolic  blood-pressure  was  105,  the 
diastolic  70.  The  blood  showed  a  se(  ondary  anemia  and  a  negative 
Wassermann  reaction.  Repeated  test-meals  showed  a  total  achylia, 
with  marked  hyi)ermotiIity.  The  string  test  was  negative.  There 
was  no  occult  l)lood  in  the  stools.  The  urine  contained  an  excess 
of  indican.  Fluoroscopy  showed  the  stomach  small,  slightly 
ptosed,  with  a  very  small  fundus  and  a  narrow  tube-like  passage 
continuous  with  the  duodenum,  through  which  the  barium  passed 
with  great  rapidity,  although  no  peristaltic  waves  were  visible. 
One  hour  after  the  examination  the  patient  took  tea  and  crackers, 
which  were  vomited,  but  no  barium  was  present  in  the  vomitus, 
showing  the  rapid  emptying  of  the  stomach.  The  ])atient  at  this 
time  was  weighing  about  100  pounds,  being  SO  pounds  underweight. 
A  i)rovisional  diagnosis  of  hyperi)eristalsis,  due  to  some  refiex  irrita- 
tion, was  made,  but  the  possibility  of  a  linitis  plastica  being  ])resent, 
mentioned.     The  rectal  polyp  was  removed,  to  exclude  this  as  a 
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reflex  cause,  but  no  relief  resulted.  On  July  1,  1014,  Dr.  John 
H.  Long  performed  an  exploratory  la])arotoniy.  The  stomach 
was  found  to  be  somewhat  smaller  than  normal,  with  greatly 
hypertrophied  walls,  thought  to  be  due  to  hyperperistalsis  resulting 
from  the  pylorus  being  bound  to  the  gall-bladder  \\ith  dense 
adhesions.  The  adhesions  were  freed,  but  the  gall-bladder,  being 
found  hard,  but  patent,  was  left  in.  The  interior  of  the  stomach 
was  explored  through  an  incision  in  its  anterior  wall,  but  nothing 
was  found.  The  aj^pendix  was  removed.  The  patient  improved 
markedly  after  this  ()i)erati()n,  but  weighed  only  80  pounds  on  her 
discharge  from  the  hospital. 

In  the  next  six  months  she  gained  25  poimds,  and  some  hydro- 
chloric acid  began  to  appear  in  the  stomach  contents.  Then  she 
began  again  to  have  epigastric  pain,  vomiting  and  loss  of  weight, 
dropping  to  91  pounds  in  November,  1915.  She  continued  to  get 
worse,  and  was  lost  track  of  until  May,  191G,  during  which  time 
she  had  been  abandoned  as  an  inoperable  carcinoma  case  and 
reduced  to  a  moribund  condition.  She  was  retching  and  vomiting 
constantly,  urinating  a  few  ounces  at  a  time  every  twenty-four 
to  forty-eight  hours,  and  having  a  bowel  movement  once  in  ten 
days,  when  next  seen  by  me.  No  mass  could  be  palpated,  although 
emaciation  was  the  most  extreme  the  writer  had  ever  seen.  With 
a  duodenal  tube  in  the  stomach,  it  was  found  that  but  1  ounce  of 
fluid  could  be  injected  into  that  organ  at  one  time,  any  excess  being 
regurgitated  through  or  alongside  the  tube.  This  amount  of 
fluid  was  gone  from  the  stomach,  however,  in  fifteen  minutes  on 
repeated  tests.  The  fluid  removed  from  the  stomach  was  anacidic 
and  contained  a  little  occult  blood.  The  tube  would  not  enter 
the  duodenum.  Inflation  through  the  tube  disclosed  the  slight 
distention  at  tlie  point  of  the  1  ounce  cavity,  and  then  a  ra])id 
bubbling  of  the  air  across  the  epigastrium,  apparently  to  another 
larger  cavity,  to  the  right.  A  diagnosis  of  linitis  plastica,  with 
hour-glass  constriction  due  to  scar  formation  at  the  point  of  the 
gastrotomy,  was  then  made.  The  patient  was  too  weak  for 
roentgenography.  She  was  fed  1  ounce  of  a  solution  of  dextrose, 
pei)tones  and  alcohol  every  fifteen  minutes,  and  as  much  dextrose 
solution  per  rectum  as  could  l)e  retained.  She  thus  received  2500 
calories  or  more  per  diem  for  nearly  three  weeks  during  which  time 
the  capacity  of  the  stomach  was  increased  to  1|  ounces.  Dr.  Long 
at  this  time  considering  conditions  sufficiently  improved  to  warrant 
the  slight  amount  of  shock  occasioned  by  the  procedure,  did  a 
duodenostomy  under  local  anesthesia,  the  patient  receiving  a 
hy])odermocylsis  during  the  operation.  He  expected  to  do  a 
gastrectomy  later,  but  the  patient  died  suddenly  twenty-four 
hours  after  the  operation,  a])]jarently  from  uremia. 

The  principal  abnormal  findings  at  autopsy  were  as  follows: 
The  stomach  was  found  buried  in  adhesions  to  the  liver,  gall- 
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bladder,  pancreas  and  abdominal  wall.  On  freeing  it,  the  stomach 
was  found  to  measure  5  inches  in  length  from  cardia  to  pylorus 
and  2^  inches  in  width.  The  fundus  had  a  capacity  of  1|  ounces, 
and  about  2  inches  from  the  cardia  the  stomach  became  narrow, 
with  a  tough  wall  |  inch  thick  and  deep  rugie,  this  excessively 
thickened  area  corresponding  to  the  gastrotomy  scar  (P'ig.  1). 
The  pylorus  was  fibrous  and  hard.  A  finger  introduced  into  the 
cardia  revealed  an  obstruction  at  2  inches,  which  permitted  only 
a  match  to  pass  through  it.  The  microscopical  findings  were  typical 
of  those  described  for  the  benign  tyi)e  of  linitis  plastica.  The  duo- 
denum was  found  adherent  to  the  gall-l>ladder  and  pancreas,  but 
was  otherwise  normal.     The   terminal   ileum   was  reduced   to   a 


Fig.   1.— Stonuieli  viewed  from  front.     Thickne.ss  of  wall  shown  where  cut  edge  is 
everted.     Capacity  U  oz.     Duoden'stoniy  at  lower  right  corner. 

fibrous  cord,  but  was  patent.     The  colon  was  negative.     The  left 
ovary  was  cystic. 

This  case  therefore  presented  the  unusual  condition  of  an  hour- 
glass constriction  occurring  in  the  course  of  linitis  plastica. 

Case  II.— M.  A.,  female,  aged  fifty-seven  years,  Irish,  house- 
wife, applied  at  the  Long  Island  College  II()s{)ital  for  treatment 
November  20,  1921.  She  had  been  married  thirty-six  years  had 
had  seven  children  and  four  self-induced  miscarriages.  Her  family 
history  was  negative.  She  had  always  been  healthy  except  for 
some  minor  i)osti)artum  infections  and  an  attack  of  mild  arthritis 
as  a  young  woman.  The  nervous  symptoms  of  the  menopause  had 
been  continuous  since  the  cessation  of  menstruation  at  age  of 
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fifty.  She  had  never  eaten  nuieh  meat,  hut  luul  inthil^ecl  iucxUt- 
ately  in  wine  and  whisky. 

In  June,  1921,  the  patient,  after  a  short  period  of  anorexia,  had 
l)egun  to  have  attacks  of  diarrhea,  with  loose  watery  stools  after 
meals.  There  was  also  a  pain  in  the  epijjastrium,  and  to  the  left, 
increased  immediately  by  taking  food  or  by  lying  on  her  back. 
For  two  weeks  before  admission  there  had  been  a  very  marked 
nausea  and  the  regurgitation  of  all  food  taken  above  a  certain 
moderate  amount.  There  had  been  a  steady  loss  of  weight  and 
strength. 

Examination  showed  an  emaciated,  weak,  pale  woman,  with 
all  false  teeth;  infected,  cryptic  tonsils;  normal  heart  and  lungs 
and  no  glandular  enlargements.  Blood-pressure,  systolic  122, 
diastolic  72.  Her  abdomen  was  not  distended,  and  there  was  a 
sausage-like,  hard  mass  about  1^  by  3  inches,  lying  transversely 
across  the  epigastrium.  This  mass  was  mo\'able  and  not  attached 
to  the  abdominal  wall  and  was  slightly  tender  on  firm  pressure. 
The  appendix  region  was  also  tender.  Pelvic  examination  showed 
a  lacerated  cervic  and  an  old  parametritis.  There  were  no  other 
abnormal  physical  findings. 

Laboratory  findings  were  as  follows: 

Urinalysis  and  renal  function  tests  negative. 

Gastric  analysis  by  fractional  method  showed  a  true  achylia 
gastrica  with  blood  present  in  all  specimens  removed. 

Blood  count  showed  a  moderate  anemia  and  the  Wassermann 
reaction  was  negative.     Blood  chemistry  was  normal. 

Roentgenological  examination  showed  on  fluoroscopy  a  stomach 
constricted  in  its  middle  portion  for  about  3  inches,  with  cardiac 
and  pyloric  ends  and  duodenum  somewhat  dilated,  the  barium 
meal  passing  rapidly  through  the  constricted  area.  The  roentgen- 
ograms showed  this  deformity  with  the  outline  of  the  constricted 
area  perfectly  smooth  (Fig.  2).  The  stomach  emptied  rapidly 
and  the  colon  was  negative  except  for  some  retention  of  barium 
in  the  appendix  after  forty-eight  hours. 

Operation,  November  16,  1921,  by  Dr.  Emil  Goetsch,  under 
local  anesthesia,  showed  at  once  several  large  omental  glands  along 
greater  curvature  of  stomach,  one  of  which  on  remo^'al  showed 
carcinomatous  changes.  The  entire  stomach,  with  the  exception 
of  slightly  dilated  portions  at  the  cardia  and  pylorus,  was  one  large 
hard  mass  and  there  were  numerous  glands  palpable  in  the  omen- 
tum, although  no  liver  metastases  were  found.  The  abdomen 
was  closed  without  further  procedures. 

Following  operation,  the  patient  continued  to  vomit,  and  a 
month  later  began  to  have  gastric  hemorrhages  every  few  days. 
Only  small  amounts  of  liquid  could  be  taken  at  one  time  and  the 
patient  was  merely  sustained  by  the  use  of  morphin  and  alcohol. 
She  died  February  16,  1922,  three  months  after  operation. 
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Fig.  2. — Roentgenograph  of  stomach  immediately  after  l)arium  meal.      Pouches  of 
cardia  and  pyloric  antrum,  with  constricted  area. 


V\r,.  :5. — Stomach  viewed  from  back.  Everted  cut  edge  shows  thickness  of 
wall.  ])ark  area  in  mucosa  is  vascular,  superficial  ulcer  which  caused  hemorrhages, 
Capacity  3  oz. 
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SOT 


Autopsy  (by  Dr.  A.  Murray):  The  only  alMiormal  fin(lin.e;s 
besides  those  in  the  stomach  were  a  brown  atrophy  of  the  lieart 
and  a  chronic  passive  congestion  of  th(>  hvcr  and  siuiis  of  senile 


Low  power. 


Fig.  .5.  —  Microscopic  Section  i.<f  tli( 


High  power. 


atheroma  of  the  aorta.  The  esophagus  was  normal.  The  stomach 
was  20  cm.  long  and  8  cm.  in  diameter  and  had  a  normal  outline 
(Fig.  3).     Its  walls  were  uniformly  infiltrated  and  made  dense  by 
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what  apjieared  to  be  carcinoma.  The  surface  was  covered  })y  pearly 
white  nodules  loosely  adherent  to  surrounding  structures.  The 
mucosa  at  the  cardia  was  congested  and  api)arently  hemorrhagic. 
A  large  ill-defined  ulcer  covered  with  foul  necrotic  slough  was 
present  on  the  middle  portion  of  the  anterior  wall.  The  distal 
3  cm.  of  the  stomach,  the  duodenum  and  the  rest  of  the  alimentary 
tract  ajjpeared  normal.  The  root  of  the  omentum  was  densely 
infiltrated  with  new  growth,  as  were  the  retroperitoneal  lyuiph 
nodes  along  their  entire  length.  The  abdominal  aorta  was  large 
and  replaced  by  tumor.  Microscopical  examination  of  the  stomach 
(Figs.  4  and  5):  All  layers  were  uniformly  and  completely 
invaded  by  carcinoma  so  that  only  traces  of  the  original  structure 
remained.  Nerves,  bloodvessels  and  the  islands  of  the  muscularis 
mucosae  were  left  intact.  The  epitheleum  was  wanting  from  the 
mucosa  and  there  were  few  lymphoid  nodules  in  the  submucosa. 
In  the  muscular  wall,  cords  of  tuuior  cells  had  entirely  replaced 
muscle  bundles,  but  had  followed  their  course,  so  that  the  tumor 
cords  had  the  arrangement  of  the  original  muscle  bundles. 

The  carcinoma  was  of  the  medullary  type,  with  few  distinct 
foci  which  were  composed  of  columnar  epithelial  cells. 

The  heart  showed  brown  atrophy,  the  liver,  passive  congestion, 
and  the  kidneys  were  arteriosclerotic. 

Diagnosis.     Carcinoma  of  the  stomach,  linitis  plastica. 

Summary.     Two  cases  of  linitis  plastica,  confirmed  by  autopsy, 
are  rejxtrted. 
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ACUTE  PERFORATIONS  OF  STOMACH  AND  DUODENUM 
(WITH  A  REPORT  OF  SIXTY  CASES).* 

By  Charles  L.  Gibson,  M.D. 

SURGEOX  TO  THE  NEW  YORK  HOSPITAL,  NEW  YORK. 

A  STUDY  of  the  results  of  operations  for  perforations  of  the 
stomach  and  duodenum  shows  very  concUisively  the  vahie  of 
prompt  recognition  and  relief  of  this  condition. 

The  60  cases  reported  have  been  treated  on  the  First  Surgical 
Division  of  the  New  York  Hospital  from  February  1,  1913  to 
April  30,  1922.  The  operators  have  been  Drs.  Gibson,  Lee,  Hitzrot 
and  Farr.  Fourteen  of  these  cases  were  reported  by  me^  in  a  paper 
published  in  1910,  and  some  of  these  cases  were  also  reported  in  a 
paper  by  Dr.  Farr2  igoQ. 

The  opinions  expressed  represent  my  personal  views  based  on 
my  experience  since  1907  when  I  did  my  first  operation  for  this 
condition. 

The  results  obtained  in  this  series  confirm  my  previous  belief 
of  the  desirability  of  aiming  simply  to  close  the  perforation,  leaving 
remote  and  problematical  after  results  to  be  taken  care  of  as  neces- 
sity arises. 

The  mortality  of  the  whole  series,  IG.O  per  cent  (Table  I)  is  not 
high. 

table    I.  — MORTALITY   RATE. 

Cases.  Perforations.  Deaths.  Per  cent. 

43\ 12  hours  i  „  a   r  /o   o\ 

2/ 18   "   /       ^  6.6(2.3) 

5 24   "  1  20 

10 Over  24  hour.s    6  60 

It  is  particularly  gratifying  to  note  the  small  per  cent,  6.G,  in 
the  first  eighteen  hours,  only  3  out  of  45  patients  succumbing.  In 
fact,  the  mortality  really  should  be  estimated  as  2.3  per  cent  as  2 
out  of  these  3  deaths  occurred  under  conditions  which  would  be 
thrown  out  by  many  writers  in  reporting  their  results.  The  relative 
benignity  when  recognized  and  operated  early  becomes  evident. 

Case  210312,  male,  aged  fifty-eight  years,  gave  a  gastric  history 
of  twenty  years  duration ;  perforation  of  ten  hours ;  showed  marked 
collapse  with  cyanosis  and  weak  irregular  pulse  and  subnormal 
temperature  on  admission;  rallied  under  morphin  and  operated  on 
under  gas-oxygen.  The  night  after  operation  the  patient  got  out 
of  bed,  walked  across  the  ward,  drank  a  glass  of  cold  water  and 

*  Read  before  the  meeting  of  the  American  Surgical  .\ssociation  in  Washington, 
May  2,  1922. 

1  Surg.,  Gynec.  and  Obst.,  April,  1916,  p.  388. 

2  Ann.  Surg.,  November,  1920. 
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collapsed.  The  temperature  went  to  105°  F.  and  pulmonary  edema 
de\eloped.     Death  occurred  a  few  hours  later  (autopsy). 

Patient  220548  died  forty-five  days  after  operation,  twenty- 
three  days  after  an  operation  for  empyema  which  could  not  be 
demonstrated  to  follow  in  any  way  the  results  of  the  first  operation. 

As  will  be  i)ointed  out  later,  1  have  never  been  in  favor  of  per- 
forming a  gastroenterostomy  as  a  routine  operation,  although 
admitting  its  occasional  necessity,  and  the  low  mortality  of  these 
early  cases  strengthens  this  belief  and  a  study  of  the  late  results 
is  also  very  satisfactory. 

The  particular  points  of  interest  in  such  a  study  will  be  to  note: 
(1)  Basis  for  early  diagnosis.  (2)  Technical  procedures,  partic- 
ularly in  reference  to  the  performance  of  gastroenterostomy. 
(3)  After  results  and  particularly  bad  results  requiring  further 
operative  measures. 

In  regard  to  diagnosis  we  note  in  Table  II,  that  the  bulk  of 
patients  give  a  previous  history  of  gastric  disturbance,  most  of 
them  of  long  standing. 

TABLE    II.  — PREVIOUS    GASTRIC    DISTURBANCE. 

Gastric.  Duodenal. 

No  previous  trouble 9  5 

Trouble  dating  back  less  than  a  year 9  3 

Trouble  of  long  standing 9  21 

Too  ill  to  obtain  a  history 1  1 

One  previous  attack  five  years  ago,  none  since         .       .  0  1 

Time  indefinite,  slight  indigestion  at  times  ....  0  1 

28  32 

We  note  also  that  the  onset  is  universally  acute  and  that  in  all 
cases  pain  is  given  as  the  chief  complaint,  usually  described  as 
"knife-like."  The  symptonis  in  a  typical  case  are  unmistakable. 
Pain  "in  the  pit  of  the  stomach"  comes  on  usually  without  pre- 
monition, is  agonizing  and  often  followed  by  considerable  shock. 
Rather  less  than  half  of  the  patients  vomit  but  vomiting  has  always 
been  secondary  to  the  pain.     The  vomitus  rarely  contains  bk)od. 

The  patient  becomes  cold,  sweats,  and  the  facial  expression 
reflects  the  great  agony.  Soon  after  these  initial  symptoms  there 
comes  probably  quite  often  a  symptom  which  is  seldom  descril)ed 
and  seldom  elicited  because  of  its  temporary  duration  and  after 
it  has  disappeared  the  patient  forgets  about  it  as  his  attention  is 
concentratetl  on  the  persisting  abdominal  pain.  I  refer  to  severe 
pain  coming  on  within  a  few  minutes  of  the  perforation  and  felt 
in  the  supraclavicular  fossa,  usually  the  left.  It  lasts  only  a  few 
minutes,  seldom  more  than  fifteen.  Given  a  clear  history  of  this 
pain  with  a  sudden  onset  I  feel  there  is  no  symptom  that  is  more 
characteristic. 

The  next  most  marked  feature  is  a  retraction  of  the  abdomen, 
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board  like  rii^idlty  of  the  up])er  half,  and  threat  tenderness  to  pres- 
sure. At  this  sta^e  there  are  praetically  no  other  symptoms  worthy 
of  consideration.  Much  time  is  wasted  l)y  some  practitioners  at 
this  stage  on  three  perfectly  worthless  diagnostic  features  ( 1 ) 
temperature,  which  may  be  low,  may  be  normal,  or  may  be  slightly 
increased;  (2)  changes  in  the  white  cell  count  of  the  blood,  total 
leukocytosis,  percentage  of  polynuclears  and  their  relation  to 
each  other.  These  changes  will  not  take  place  until  later;  (3) 
obliteration  of  the  liver  dulness,  a  beautiful  theoretical  symptom 
which  I  have  never  been  able  to  demonstrate  in  any  perforation 
of  the  gastro-intestinal  tract  from  any  cause  and  never  expect  to. 

With  the  progress  of  the  condition  we  have  a  sequence  of  symj)- 
toms  which  are  those  of  a  peritonitis.  If  a  patient  is  seen  twTuty- 
four  hours  after  the  perforation  and  a  clear  history  has  not  been 
obtained  of  the  previous  condition  and  of  the  initial  symptoms, 
attention  is  frequently  centered  on  the  ])ossil)ility  of  a  peritonitis 
from  a  perforation  of  the  appendix,  and  this  possibility  is  emphasized 
by  the  mechanical  gravitation  of  the  exudate  from  the  upper  part 
of  the  abdomen  down  the  right  gutter,  giving  tenderness  most 
intense  over  the  right  lower  quadrant. 

The  above  classical  picture  is  not  infrequently  modified,  symp- 
toms being  milder  and  the  onset  less  clear  cut.  The  alteration  of 
symptoms  probably  depends  a  good  deal  on  the  physical  conditions, 
being  less  in  a  minute  perforation  with  a  minimum  of  extravasation 
of  gastric  contents.  Moreover,  some  of  these  minute  perforations 
become  plugged  by  omentum,  greatly  modifying  the  course  of  the 
condition. 

The  conditions  which  may  simulate  an  acute  perforation  of  the 
late  type  are  those  of  an  intra-abdominal  lesion  which  would  call 
for  interference,  particularly  appendicitis,  acute  cholecystitis, 
acute  pancreatitis,  and  acute  bleeding  of  a  gastro-duodenal  ulcer. 
It  must  also  be  remembered  that  occasionally  two  acute  abdominal 
conditions  occur  simultaneously.  All  the  conditions  just  described 
would  justify  oi)ening  the  abdomen  even  on  a  mistaken  diagnosis 
as  a  chance  is  given  to  remedy  an  acute  and  often  dangerous  con- 
dition. 

The  most  serious  mistake  and  one  which  I  have  once  personally 
committed  is  o])erating  in  the  face  of  an  impending  pneumonia  as 
the  signs  are  often  quite  identical,  the  pulmonary  physical  signs 
being  delayed  in  their  onset  and  the  history  misleading.  A  sign 
which  I  have  never  seen  described  and  have  only  lately  thought 
of  trying  is  auscultation  over  the  pyloric  region  with  the  possibility 
of  recognizing  the  to  and  fro  passage  of  air  from  the  stomach  into 
the  peritoneal  cavity. 

Diagnosis  of  the  Condition.  When  the  Abdomen  is  Opened.  When 
operating  for  a  possible  perforation  or  for  any  acute  abdominal 
lesion  that  is  obscure,  I  recommend  the  employment  of  a  procedure 
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which  has  been  of  sjreat  value  to  me  for  many  years,  namely  open- 
ing the  peritoneum  under  water.  An  incision  is  made  down  to 
the  peritoneum  which  is  seized  between  two  clamps;  the  abdominal 
wound  is  flooded  with  water  and  peritoneum  opened.  Even  the 
escape  of  a  single  bubble  of  air  shows  necessarily  that  there  must 
be  a  communication  with  the  gastro-intestinal  tract. 

On  the  other  hand,  there  may  be  little  or  no  air  in  the  cavity 
and  the  perforation  may  be  temporarily  sealed  off. 

If  there  is  any  apprecia})le  amount  of  fluid  in  the  peritoneal 
cavity  one  is  usually  impressed  with  the  oily  or  vaseline  like  cliar- 
acter,  sour  smell,  or  possibly  recognition  of  food  particles,  bile  or 
other  stomach  contents.  The  administration  of  a  teaspoonful 
of  weak  methylene  blue  solution  by  mouth  just  prior  to  giving  the 
anesthetic  is  also  of  value  as  the  stomach  contents  are  easily  stained 
by  it. 

Anesthesia.  Anesthesia  is  that  of  the  surgeon's  choice.  Per- 
sonally I  favor  open  ether,  drop  method,  over  all  other  forms. 

Incision.  The  lesion  being  in  the  great  majority  of  cases  juxta 
pyloric,  the  incision  is  placed  in  the  upper  epigastrium  to  the  right 
of  midline.  This  should  be  a  large  incision,  allowing  of  easy  access 
to  the  perforation. 

Operntive  Procechirc.  The  perforation  having  been  located 
usually  with  the  greatest  ease,  the  first  thing  in  order  is  to  close 
it.  This  statement  may  seem  unnecessary  but  I  have  seen  a  lot 
of  time  wasted  in  sponging  out  the  abdomen  and  puttering  around 
while  the  hole  is  still  discharging  gastro-intestinal  contents.  Some 
operators  report  difficulty  in  closing  these  perforations;  but  so  far 
I  have  been  able  always  to  close  them  securely,  usually  with  mat- 
tress sutures  or  purse-string  sutures  of  catgut.  I  occasionally  feel 
more  secure  by  fixing  the  sutured  surface  with  some  structure  such 
as  omentum  or  gall-bladder. 

While  these  procedures  have  been  under  way,  the  assistant 
should  have  evacuated  the  abdomen  of  the  extravasated  contents. 
My  own  feeling  is  that  with  rare  exceptions,  and  perhaps  only  in 
the  later  cases,  is  a  drain  necessary  or  even  useful. 

Cultures.  A  culture  should  always  be  taken  and  it  will  be  sur- 
prising how  often  an  extensive  and  muddy  looking  exudate  will 
fail  to  show  a  growth. 

Dr.  E.  G.  Alexander,  of  Philadelphia,  tells  me  that  he  has  never 
obtained  a  growth  within  the  first  eighteen  hours. 

Closure  of  Wovnd.  Closure  of  the  wound  should  be  done  with 
much  care  and  accuracy  as  these  wounds  do  not  heal  very  well 
and  show  a  tendency  to  break  open. 

After-rare.  I  think  it  extremely  important  to  feed  the  patient 
at  an  early  date  and  push  nourishment  rather  more  freely  than 
is  the  custom. 
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(Uidroentcrosiomy.  In  1916^  I  gave  in  detail  my  reasons  for 
not  advising  the  perforinance  of  gastroenterostomy  as  a  routine 
measure.  I  have  had  no  reason  to  change  my  \iews  and  the 
results  of  the  eases  here  reported,  both  immediate  and  remote, 
justify  the  belief.  Of  the  4  gastroenterostomies  performed  in  this 
series  a  satisfactory  suture  was  not  or  could  not  be  made  in  three 
of  them. 

Briefly  stated  my  arguments  against  routine  gastroenter- 
ostomy are: 

1.  It  prolongs  and  complicates  what  is  usually  a  simple,  quick 
and  safe  operation. 

2.  It  is  only  very  rarely  needed  as  a  technical  adjuvant  to  correct 
or  forestall  a  stenosis. 

3.  Few  patients  have  any  further  trouble  with  their  stomachs 
after  recovery  from  acute  perforation.  Moreo\er,  a  gastroenter- 
ostomy is  not  a  cure  all  or  sure  preventative  for  ulcers,  acute  or 
chronic. 

4.  Gastroenterostomy  is  an  operation  which  has  a  certain  pro- 
portion of  recognized  drawbacks  and  dangers. 

5.  What  seems  to  me  the  most  serious  objection  is  the  authority 
and  teaching  of  particularly  successful  operators  in  influencing  the 
unskilled  or  inexperienced  surgeon  to  do  more  than  he  should 
normally  try  to  accomplish. 

End-results.  At  time  of  discharge  all  patients  were  free  of 
symptoms  with  the  exception  of  2  cases  that  had  a  little  distress 
after  eating;  but  three  months  later  were  entirely  well.  All  patients 
were  reexamined  or  reports  obtained  at  varia})le  periods  and  always 
three  months  after  operation.*  So  far  the  results  have  been  as 
follows : 

Entirely  free  from  symptoms,  excellent  result 37 

Recurrence  of  symptoms 8 

No  data 4 

Reoperation.  We  were  obliged  to  reoperate  in  Ki  per  cent  of 
our  patients.  The  details  are  given  as  they  ])resent  much  of 
interest. 

1.  Case2b3b51.  Patient  well  for  eight  months.  Symptoms  then 
returned.  Lost  twenty  pounds.  At  operation  (two  years  after 
first  operation),  tight  constriction  of  the  pylorus  found.  Mofierate 
amount  of  thickening  on  each  side  but  no  definite  induration  or 
ulcer.  Posterior  gastroenterostomy.  Four  months  later  in  excel- 
lent health.     Gained  twenty-three  pounds. 

3  Loc.  cit. 

*  Our  thanks  are  due  to  Dr.  Arthur  L.  Holland,  Associate  Phjsician  of  the  New 
York  Hospital  for  his  energy  and  devotion  in  investigating  the  condition  of  our 
patients  showing  poor  end-results,  particularly  by  making  very  accurate  fluoroscopic 
examinations  and  for  his  wise  counsel  in  directing  the  most  important  after-treatment 
in  all  cases. 
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2.  Case  216941.  Patient  free  from  symptoms  for  two  years. 
At  operation  (two  years  and  one  month  after  first  operation) 
marked  duodenal  ulcer  on  superior-posterior  surface  of  duodemun, 
size  of  thumb.  Pylorus  moderately  stenosed.  Duodenum  dilated. 
Cause  adherent  gall-bladder.  Polya-lNIayo  resection  of  pylorus. 
One  year  later  in  exeellent  health  and  gained  a  great  deal  of 
weight. 

3.  Case  202624.  Patient  perfectly  well  for  five  and  a  half  years. 
Came  in  for  operation  three  weeks  after  onset  of  symptoms.  At 
operation  ulcer  of  duodenum  well  away  from  the  pylorus,  size 
second  phalanx  of  thumb,  very  hard  and  irregular.  Wound  broke 
open  on  second  postoperative  day.  Resutured,  but  on  the  twelfth 
postoperative  day  again  broke  open.  Did  not  do  well  at  any 
time.  Vomited  and  ran  constant  temperature.  Looked  the 
picture  of  acidosis  although  urine  was  negative.  Death  resulted 
on  twenty-seventh  postoperative  day. 

4.  Case  221456.  Patient  not  well  since  discharge  from  hospital. 
Complaints,  epigastric  pain,  loss  of  appetite,  constipation.  At 
operation  four  months  later  diffuse  adhesions  to  omentum.  Tight 
stenosis  of  pylorus  due  to  cicatrization  of  old  ulcer.  Posterior  no 
loop  gastroenterostomy.     Five  months  later  much  improved. 

5.  Case  215114.  Return  of  symptoms  one  year  after  operation. 
Patient  came  in  for  operation  three  months  after  onset  of  symptoms. 
At  operation  diffuse  adhesions,  particularly  of  gall-l>la(lder  to 
duodenum,  and  of  distal  section  of  stomach  to  alxlominal  wall. 
All  these  were  separated.  First  part  of  duodenum  seat  of  hard 
callous  ulcer,  causing  marked  stenosis.  Posterior  no  loop  gastro- 
enterostomy.    Roentgen-ray  diagnosis  of  ]:)ulmonary  tuberculosis, 

"Never  ])roven  from  s])utum.     Died  a  year  after  discharge,  appar- 
ently from  })ulmonary  tub<T("i!osis. 

(').  Case  229779.  Patient  readmitted  ele\'en  months  after  first 
operation.  Duodenum  is  the  site  of  an  apparently  healed  per- 
foration imbedded  in  solid  mass  of  hcar  tissue  and  producing  con- 
sideral)le  stenosis.  On  account  of  technical  difficulties  thought 
wisest  to  do  only  a  gastroenterostomy.  Five  months  after  discharge 
patient  in  good  health  and  gained  weight. 

7.  Case  232506.  Patient '  readmitted  six  months  after  first 
operation.  Numerous  adhesions,  particularly  of  gall-bladder  to 
stomach.  Stomach  is  folded  o\er  on  itself  by  large  adhesion. 
Ulcer  f  X  f  inch  situated  on  ])()steri()r-superior  wall.  Pylorus  turned 
away  from  duodenum.  In  view  of  mildness  of  symptoms  referable 
to  ulcer  decided  to  do  a  gastroenterostomy.  Five  months  later 
condition  somewhat  improved  although  still  has  ])ain  and  has  been 
told  he  has  another  ulcer.  Has  been  living  on  a  very  limited  diet, 
(iained  a  little  weight. 

8.  Case  2()709S.  (Jastric  history  of  long  standing.  I'erforation 
four  and  a  half  years  ago  — suture.     Patient  free  from  symptoms 
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until  six  weeks  prior  to  ])resent  admission.  Then  had  attaek  of 
epigastric  ])ain.  Suturing  of  perforation,  two  honrs  old.  Per- 
foration occurred  in  exactly  san)e  location  as  former  one,  to  the 
duodenal  side  of  the  jnlorie  \ein  on  the  anterior  aspect.  IVo 
years  later  in  excellent  health. 

Two  facts  may  be  noted;  that  we  have  a  large  {)roportion  of 
saved  cases  as  possible  candidates  for  trouble  and  if  we  liad  per- 
formed an  "o])tionar  gastroenterostomy  on  all  our  ])atients  it 
is  quite  probable  that  10  per  cent  or  more  woultl  ha\e  re])orted 
more  or  less  serious  gastric  disturbances. 

Two    of    these    cases  requiring  operation  were    originally    long 
delayed  cases  and  might  have  succumbed  to  a  prolonged  operation 
if  a  gastroenterostomy  had  been  performed. 
The  conditions  foimd  in  the  S  reoperated  patients  were: 
.")  — Stenosis  of  pylorus. 
1— Stenosis  of  duodenum  by  cholec-ystitis. 
1— Adhesions. 
1  —Reperf  oration. 
This  gives  a  10  ])er  cent  sequence  of  stenosis  of  pylorus. 
Of  the  cases  requiring  reoperation  the  ulcers,  with  one  exception, 
were  situated  in  the  duodenum.     Of  the  results  after  operation 
")  are  good,  1  patient  is  having  mild  but  rather  persistent  symptoms, 
1  patient  died  and  1  patient  died  a  year  later  of  pulmonary  tuber- 
culosis. 

The  operations  performed  were  gastroenterostomy  (o) ;  Polya- 
Mayo  resection  (2);  suture  of  acute  perforation  (1). 

We  have  ojjerated  on  every  patient  in  whom  a  possible  diagnosis 
of  acute  perforation  could  be  entertained.  We  had  1  case  of 
perforated  gastric  ulcer  revealed  at  autopsy.  The  patient  was 
brought  in  in  moribund  condition,  unconscious,  without  any 
history  and  died  one  and  a  half  hours  after  admission. 
Additional  Data.     1.  Location  of  ulcer. 

Gastric,  28;  deaths,  6  (1  ten  hours;  5  over  eighteen  hours)  21 

per  cent. 
Duodenal,  32;  deaths,  4  (2  ten  hours;  2  forty-eight  hours)  12 
per  cent. 

2.  Sex: 
Male,  :)(•). 

Female,  4  {'.>  gastric). 

3.  x\ge: 

No  patient  under  twenty. 

Greatest  number  l)etween  thirty  and  forty. 

4.  Operation: 

Suture  of  perforation,  56  cases,  9  deaths. 

Suture  of  perforation  and  gastroenterostomy,  2  cases,  no  deaths. 
Two  gastroenterostomies,  1  without  suture,  1  by  plugging  hole 
with  omentum.     Case  without  suture  died. 
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5.  Drainage: 

(Cholecystectomy  cases,  8. 
(iastroenterostomy,  o. 
Perforation  t^\enty-tour  hours  or  over,  G. 
Perforation  under  twelve  hours,  4. 
Summary.     For  the  sake  of  simplicity  and  because  practically  all 
of  these  ulcers  were  juxta  pyloric,  we  have  considered  them  as  a 
single  entity.     A  few  facts  may  be  emphasized: 

1.  That  the  duodenal  ulcers,  contrary  to  probal)ility,  give  severer 
symptoms  and  a  longer  history.  Of  the  patients  giving  a  history 
of  long  standing  gastric  disturbance  .80  per  cent  were  gastri*^',  70 
per  cent  duodenal.  Of  the  patients  giving  a  history  of  no  previous 
trouble  65  per  cent  were  gastric,  35  per  cent  duodenal. 

2.  The  mortality  from  acute  gastric  perforation  is  almost  double 
that  of  duodenal,  namely  21  per  cent  to  12  per  cent. 

'A.  Duodenal  ulcers  give  a  maximum  of  conditions  requiring 
further  operation,  7  out  of  the  S  reoj)erated  cases  being  duodenal. 
Of  the  5  cases  of  j^vloric  stenosis  found  ;it  reoperation,  4  were 
dnodenal.* 


TREATMENT  OF  SPASTIC  CONSTIPATION.! 

By  Charles  I).  Aaron,     Sc.D.,  M.D., 

PROFESSOR     OF    GASTRO-ENTEROLOGY    AND    DIETETICS    IN    THE     DETROIT    COLLEGE    OF 
MEDICINE    AND    SURGERY,    DETROIT,    MICH. 

It  was  Fleiner  who  first  concentrated  professional  attention  upon 
the  distinction  between  atonic  and  spastic  constipation.  But  while 
many  authorities  accept  this  division  of  chronic  constipation  into 
the  tAvo  groui)s  specified,  others  strongly  dissent  from  this  view  on 
the  ground  that  all  the  supposedly  characteristic  signs  of  spastic 
constipation  are  also  occasionally  observed  in  the  atonic  form.  It 
is  true  that  atonic  constipation  is  by  far  the  more  common  form, 
and  in  a  considerable  number  of  cases  the  two  forms  are  associated; 
nevertheless  the  existence  of  a  purely  spastic  type  caimot  be  suc- 
cessfully disputed. 

I  shall  confine  this  ])a})er  to  a  consideration  of  cases  attributable 
to  functional  neurotic  causes  and  the  al)use  of  strong  purgatives, 
disregarding  for  the  present  all  the  other  causes  of  spasms  of  the 
colon,  such  as  local  inflammatory  changes  of  the  intestinal  wall, 
adhesions,  and  pathological  affections  of  remote  organs. 

*  Octolicr  15,  1922;  4  nioio  cases  of  acute  perforations  have  been  successfully 
operated,  2  duodenal,  2  gastric,  all  within  the  twelve-hour  period. 

t  Read  before  the  Annual  Meeting  of  the  American  Cuistro-Enterological  Associa- 
tion ut  Washington,  D.  ('.,  May  1  and  2,  1922. 
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In  spastic  constipation  the  retardation  in  tlie  evacuation  of  the 
bowel  is  in(hice(l  by  a  spasm  (enterospasni)  of  a  few  isohited  loops 
of  the  intestine.  This  s{)asm  is  brought  about  by  an  increased 
irritability  of  the  vegetative  nervous  system,  which  ma\'  in  turn  be 
due  to  neuropathic  conditions  associated  with  diseases  of  the  abdom- 
inal viscera  or  pelvic  organs,  or  to  either  vagotonia  or  syuipathico- 
tonia  from  disturbance  of  the  internal  secretions. 

The  normal  function  of  the  intestine  depends  upon  the  innerva- 
tion supplied  by  the  two  opposing  systems  of  nerves,  the  vagus 
acting  as  the  accelerator,  while  the  splanchnics  are  inhibitory.  In  a 
general  way  we  call  the  two  systems,  which  are  so  wonderfully  well 
balanced,  the  vegetative  nervous  system.  Aside  from  indixiduai 
variations,  which  may  take  place  under  normal  conditions,  the 
several  organic  functions  may  undergo  far-reaching  changes  through 
excess  of  tonus  on  the  part  of  one  or  the  other  of  these  sets  of  nerves. 
Every  increased  stimulation  of  the  vagus  results  in  increased  activity 
of  the  muscles  of  the  intestinal  canal.  Excessive  stimulation,  or 
vagotonia,  induces  spasm  of  the  circular  muscles  of  the  intestine, 
contraction  of  the  colon,  and  other  phenomena. 

Spasms  of  the  colon  are  observed  by  means  of  palj)ation  and 
roentgenographic  examination.  They  occur  most  freciuently  at  the 
transverse  colon,  hepatic  and  splenic  flexures,  sigmoid  flexure, 
rectum,  and  anus.  Spasm  of  the  large  intestine  is  important  as  the 
basis  of  spastic  constipation,  as  distinguished  from  the  atonic  form. 
The  characteristic  symptoms  of  spastic  constij^ation  are  delay  in 
the  fecal  discharge,  and  an  intestinal  colic  which  usually  ])recedes 
the  defecation.  In  such  cases  there  are  various  degrees  of  abdominal 
pain,  with  or  without  meteorism,  which  may  afi'ect  the  entire 
abdomen  or  only  certain  portions  of  the  intestine.  These  pains  are 
often  continuous  for  hours,  and  finally  terminate  with  the  occur- 
rence of  defecation,  which  is  often  quite  voluminous.  It  is  fre- 
quently possible  to  palpate  as  a  thick  rope  the  tender  contracting 
intestinal  loops,  particularly  those  of  the  descending  colon  and  the 
sigmoid  flexure.  There  is  frecpient  desire  for  stool,  with  incomplete 
evacuation.  Spasm  may  be  associated  with  atony  of  the  (listal 
segments  of  the  colon,  and  hypermotility  or  normal  toiuis  of  the 
proximal  segments. 

Spastic  constipation  is  not  to  be  understood  as  a  mechanical 
ol)struction  to  the  passage  of  the  feces  through  the  intestinal  canal; 
if  it  were  so,  hyj)ertrophy  and  distention  of  the  sections  in\olved 
would  result.  High-grade  spastic  contraction  is  compatible  with  the 
forward  movement  of  the  intestinal  contents,  for  it  is  not  a  per- 
manent tonic  condition.  Not  infrequently  spastic  and  atonic  con- 
ditions of  the  colon  alternate  or  even  occur  at  the  same  time,  as  is 
evidenced  by  the  fact  that  the  retention  of  feces  in  the  ascending 
colon  is  accompanied  by  excessive  tonus  of  other  sections,  such  as 
spasms  at  the  beginning  of  the  transverse  colon.    When  functional 
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constipation  \'aries,  passing;  from  one  form  into  another,  the  move- 
ments of  the  colon  presenting  different  conditions  at  different  times, 
we  group  these  several  manifestations  together  as  spastic  constij:)a- 
tion. 

Spastic  phenomena  of  the  colon,  witii  or  wiihout  constij)ati()n, 
occur  more  frequently  in  women  than  in  men,  probably  because  of 
social  conditions,  the  nervous  status  in  the  better  situated  classes, 
and  the  causal  relation  between  intestinal  function  and  diseases  of 
the  female  genital  organs.  This  is  the  case  especially  in  pronounced 
neuropathic  individuals  who  are  subject  to  organic  disturbances 
of  the  gastro-intestinal  tract.  In  the  neurasthenic,  finictional  dis- 
turbances, among  them  constipation,  usually  arise  without  spastic 
change  of  the  intestine. 

The  most  varied  conditions  of  the  stool  coexist  with  spasms  of  the 
colon  and  of  the  rectum,  as  to  form,  consistency,  and  frequency.  In 
spasms  of  the  colon  wirh  ])rolonged  haustral  segmentation,  the 
fecal  matter  is  in  the  shape  of  irregular  balls,  while  in  proctospasm 
it  is  cylindrical  or  ribbon-like. 

By  regularly  palpating  the  abdomen  and  by  roentgenologic 
observation,  strongly  contracted  sections  of  the  colon  may  be 
located,  especially  of  the  sigmoid  flexure  and  the  descending  colon. 
It  is  easy  to  distinguish  between  contracted  and  filled  coils  of  the 
intestine  l)y  examining  the  patient  rejicatedly  and  at  various  times 
of  the  day.  The  tonus  of  the  anal  sphincter  shows  the  presence  of 
proctospasm,  a  condition  which  accompanies  spastic  contractions 
of  the  colon.  The  characteristic  physical  sign  of  this  disease  is 
found  upon  exploration  of  the  rectum,  which,  instead  of  being  filled 
with  feces,  as  is  common  in  atonic  constipation,  fits  closely  around 
the  examining  finger  (proctospasm).  almost  like  the  finger  of  a 
glove.  The  deciding  factor  in  the  diagnosis  is  the  roentgen-ray 
examination. 

In  the  treatment  of  spastic  consti])ation,  the  first  care  is  to  pro- 
^•ide  physical  and  mental  relaxatioi'  for  these  patients,  who  are 
usually  in  an  overstrung  nervous  condition.  We  recognize  that  a 
hypertonic  state  of  the  musculature  of  the  stomach  and  intestine 
is  a  constant  result  in  vagotonia.  The  intestinal  canal  is  unduly 
constricted.  Complete  rest  in  bed  or  a  fresh-air  treatment  is  often 
sufficient  to  induce  normal  defecation.  The  principal  point,  how- 
ever, is  the  prescription  of  a  suitable  diet.  I  recall  the  case  of  a  well- 
known  automobile  manufacturer  who  had  maltreated  his  intestine 
for  years  with  coarse  articles  of  diet  and  large  doses  of  a  variety  of 
purgatives,  with  the  result  that  he  required  large  doses  of  cathartics 
every  night.  In  spite  of  his  objection  and  to  his  great  astonishment, 
I  immediately  stopped  all  the  laxatives,  prescribing  as  a  first  measure 
a  mild  diet,  as  will  be  detailed  later  on.  In  the  morning  of  the  second 
da>-  there  was  a  spontaneous  normal  defecation,  an  event  which  had 
not  happened  in  several  years. 
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The  diet  in  the  different  varieties  of  constipation  is,  on  <!;eneral 
])rin('iples,  to  he  fornuilated  in  snch  a  manner  that  a  niecliaiiical 
and  chemical  stinuihition  will  he  jn'odnced. 

An  acti^■e  diet  rich  in  insoluhle  residne  is  particularly  in(licate<l  in 
chronic  atonic  constipation.  In  such  cases  there  need  be  no  mis- 
giving's in  achising  large  cpiantities  of  coarse  food,  so  long  as  the 
stomach  is  in  normal  condition.  In  spastic  constipation  the  indi- 
cations point  to  a  chemically  acting  dietetic  regimen  exclusively; 
all  kinds  of  mechanically  irritating  foods  are  to  be  absolutely  for- 
bidden. In  many  cases  it  may  be  necessary  to  occasionally  admin- 
ister vegetables  and  boiled  fruit  in  puree  form,  so  that  our  only 
dependence  will  be  on  the  mildly  laxative  chemical  effects  of  a])])ro- 
priate  foods. 

In  chronic  atonic  constipation  a  coarse  diet,  rich  in  residue,  to 
render  the  feces  more  voluminous,  is  prescribed  to  incite  peristalsis. 
By  this  large  and  bulky  diet  a  mechanical  effect  is  obtained  which 
increases  the  tonus  of  the  relaxed  intestinal  musculature.  In  spastic 
constipation,  however,  the  treatment  is  directly  opposite.  A  diet 
should  be  selected  that  will  make  but  slight  demands  upon  the 
intestine.  Soothing,  antispasmodic  foods  should  be  administered, 
while  the  use  of  water  and  foods  acting  mechanically  to  increase 
intestinal  motility  should  l)e  excluded.  No  laxative  should  be  given 
in  the  treatment  of  spastic  constipation.  Glycerin  enemata  and 
glycerin  suppositories  are  to  be  strictly  ])rohibited. 

In  spastic  constipation  raw  vegetables  and  raw  fruits  containing 
coarse  cellulose,  cabbage  of  all  kinds,  mushrooms,  coarse  bread, 
Graham  bread,  fruit  with  small  sharp  kernels,  such  as  gooseberries, 
currants  and  strawberries,  should  be  avoided,  as  they  are  unques- 
tionably likely  to  maintain  or  even  increase  the  irritable  condition 
of  the  intestinal  mucosa,  both  mechanically  and  chemically.  Strong 
spices,  strong  black  coffee,  alcohol,  or  carbonated  cold  beverages 
are  not  allowable.  All  beverages  should  be  avoided  which  are  known 
to  have  a  constipating  effect,  such  as  strong  tea,  cocoa,  claret, 
blackberry  wine,  etc.  We  must  prescribe  a  soothing  diet,  endeavor- 
ing to  render  the  feces  pasty  and  soft  and  the  intestinal  mucous 
membrane  pliant  and  slippery.  Young  vegetables,  the  cellulose  of 
which  is  comparatively  soft  and  tender,  may  be  allowed,  at  first  in 
the  form  of  the  finest  puree  and  prepared  with  the  yolk  of  an  egg 
or  butter.  Fruit  should  always  be  stewed.  Many  dishes  are  easily 
made  with  soluble  and  easily  digestible  fats,  such  as  cream,  olive  oil, 
almond  milk,  and  butter.  Soft  fat  cheese,  cream  cheese,  and  curds 
mixed  with  cream  are  best.  Eggs  are  to  be  served  soft-boiled  or 
raw, 

I  prescribe  a  diet  as  follows : 

Breakfast.  Orange  or  grape  fruit;  porridge  boiled  in  milk  and 
strained,  with  sugar  and  plenty  of  cream  and  butter;  weak  or 
caffein-free  coffee,  or  buttermilk;  two  ounces  of  cream;  toast, 
butter,  honey,  jam,  or  fruit  sauce. 
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Lunclieon.  A  cup  of  mucoid  soup;  sardines  in  oil;  tender  vege- 
tables with  cream  sauce;  light  egg  dishes  with  vegetable  puree  and 
mashed  potatoes;  jam,  stewed  fruit  (strained),  or  honey;  cream 
cheese;  calfein-free  coffee  with  cream;  toast  and  butter;  lemonade 
sweetened  with  two  tablespoonfuls  of  levulose. 

Dinner.  A  dish  of  mucoid  soup  prepared  with  butter;  three 
ounces  of  fowl,  veal,  pigeon,  sweetl)read,  V)rain,  tongue,  tender  fillet 
of  pork  or  tender  roast  beef,  or  fish  boiled  with  a  free  amount  of 
butter  sauce;  potato  puree  boiled  in  milk  and  mixed  with  butter; 
macaroni  prepared  in  butter;  plenty  of  puree  of  spinach,  yellow 
turnips,  young  green  peas,  caulifiower,  or  artichokes,  with  butter, 
cream  or  the  yolk  of  an  egg;  piuce  of  stewed  fruit,  cream  candies, 
()]•  light  farinaceous  dishes  with  fruit  or  cream  sauce. 

Mucoid  soups  are  made  from  oatmeal,  rice,  wheat  starch,  potato 
starch,  and  corn  starch.  The  grains  are  boiled  four  to  six  hours  with 
water,  passed  through  a  fine  sieve  and  again  brought  to  the  boiling 
]>oint,  butter  or  cream  added,  and  suitably  seasoned  ready  for  use. 

An  immense  variety  of  fruits  must  be  classed  among  the  laxatives, 
l)ecause  of  their  chemical  constitution.  These  are  of  particular 
value  in  cases  of  spastic  constipation.  They  stimulate  peristalsis 
partly  because  of  their  fruit  acids  and  partly  because  they  contain 
sugar,  which  is  likely  to  increase  the  fermentatiAe  processes  in  the 
intestine.  Oranges,  baked  apples,  grapes  and  watermelon  are 
valuable.  Fruit  and  its  active  ingredients  may  be  freely  used  as 
jams,  jellies,  fruit  juices,  grape  juice,  cider,  etc.  Other  acids  and 
acid  foods  are  recommended,  as  citric  acid,  lactic  acid,  buttermilk, 
sour  milk,  Avhey,  kefir  (two  days  old),  sour  cream,  yoghurt,  vinegar, 
and  kraut.  The  cases  of  chronic  constipation  reported  cured  by  the 
administration  of  the  bulgarian  or  acidophilus  bacillus  will  on  in- 
A'estigation  prove  to  be  cases  of  spastic  constipation. 

The  most  useful  kinds  of  the  various  sugars  are  the  easily  broken- 
up  milk-sugar  and  levulose.  Honey  induces  fermentation  and  acts 
well.  Easily  melted  fats,  as  butter,  oil,  and  cream,  not  only  have  a 
mechanical  effect,  as  has  been  mentioned,  but  also  act  chemically, 
stimulating  peristalsis  by  means  of  the  great  amount  of  fatty  acids 
they  develop.  Pure  white  bread  is  not  irritating  and  is  best.  No 
specific  directions,  as  a  rule,  need  be  given  concerning  the  consump- 
tion of  meat  in  cases  of  spastic  constipation.  Meat  may  be  taken 
fi-eely,  though  some  authors  recommend  a  restriction  or  cAcn  a  pro- 
hibition of  it  on  the  ground  that  it  induces  nervous  irritability. 

The  dietetic  therapy  may  often  be  advantageoush^  combined  with 
certain  medicaments.  Large  amounts  of  fat  are  capable  of  acting 
in  a  })eneficial  manner,  rendering  the  feces  soft  and  smooth.  A.  L. 
Benedict  was  the  first  to  ch-aw  our  attention  to  a  similar  effect  from 
licjuid  petrolatum  taken  internally.  These  substances  may  therefore 
be  employed  advantageously  to  increase  the  effect  of  the  diet. 
Lifjuid  petrolatum  is  indicated  when  we  desii'e  to  lubricate  the 
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entire  intestinal  tract  and  facilitate  the  passage  of  its  contents.  The 
feces  are  softened  anci  under  the  microscope  are  found  to  contain 
minute  globules  of  the  oil.  Too  heavy  an  oil  should  not  be  used, 
for  this  fails  to  permeate  the  fecal  material,  a  desideratum  as  impor- 
tant as  lubrication  of  the  intestinal  wall.  The  oil  is  not  absorbed 
from  the  alimentary  tract,  and  even  in  large  doses  has  no  poisonous 
effect.  It  is  useful  not  only  as  a  lubricant  but  also  for  healing 
superficial  lesions  of  the  intestinal  mucous  membrane.  It  may  be 
given  in  tablespoonful  doses  three  or  more  times  daily. 

In  silastic  constipation  atropin  or  ])elladoniia  is  our  sovereign 
medicinal  remedy,  Atropin  paralyzes  the  peripheral  ends  of  the 
autonomic  nerves  and  relaxes  the  spastic  intestine.  The  extract 
of  belladonna  can  be  given  three  times  daily  in  O.OOS  gm.  (|  grain) 
doses.  In  some  cases  atropin  must  be  given  in  full  doses.  It  may 
also  be  administered  in  the  form  of  the  less  poisonous  preparation 
eumydrin,  the  methylnitrate  of  atropin,  in  O.OOl  gm.  (^L  grain) 
doses  two  or  tlu"ee  times  daily. 

More  recently  papaverin,  which  is  an  opium  alkaloid  of  the  iso- 
chinolin  group,  has  l)een  recommended.  According  to  Pal's  investi- 
gations it  is  said  to  have  an  elective  paralyzing  effect  upon  the 
smooth  intestinal  musculature  and  therefore  has  therapeutically 
valuable  antispasmodic  properties.  This  preparation  has  been 
superseded  by  benzyl  benzoate.  My  own  experience  with  benzyl 
benzoate  in  doses  of  1  to  2  cc  (15  to  30  minims)  three  or  more  times 
daily  justifies  its  use. 

If  the  therapeutic  treatment,  as  outlined  above,  should  not  have 
quite  the  desired  effect,  recourse  may  be  had  to  oil  eneniata,  as  intro- 
duced by  Kussmaul  and  Fleiner.  Fleiner's  oil  enemata  are  exten- 
sively used  in  the  treatment  of  chronic  spastic  constipation.  Fleiner 
recommends  for  this  class  of  cases  one  injection  daily  of  250  to  500  cc 
(I  to  1  pint)  of  the  purest  olive  oil.  The  oil  is  to  be  retained  in  the 
bowel  for  a  considerable  time;  it  is  best  to  retain  it  over  night  if 
possible.  Should  discomfort  during  the  night  (meteorism,  pressure) 
result,  as  may  occasionally  happen,  the  time  of  administration 
should  be  changed,  the  enema  being  given  at  six  or  seven  o'clock 
in  the  morning  while  the  patient  is  in  bed;  the  oil  is  then  to  be 
retained  for  thi-ee  or  four  hom-s,  thus  producing  the  same  laxative 
effect  as  if  it  had  been  administered  at  night. 

These  injections  should  be  continued  for  several  months,  at  first 
daily,  later  every  other  day,  and  subsequently  twice  a  week.  The 
results  are  so  good  that  in  many  cases  of  spastic  constipation  actual 
recovery  is  brought  about  without  any  other  treatment.  The  oil, 
by  partially  breaking  up  into  fatty  acids,  stimulates  peristalsis; 
and  it  has  a  soothing  effect  on  the  tense  muscular  tissue.  Besides  it 
lubricates  the  gut,  softens  the  fecal  agglomerations,  and  forms  a 
protective  layer  upon  any  inflamed  portion  of  the  mucous  membrane. 

As  a  rule  no  discomfort  is  caused  by  the  "oil  cui-e,"  and  the 
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patients  are  at  the  time  hardly  aware  of  the  fact  that  the  oil  is  beino; 
introduced.  It  has  not  been  ascertained  definitely  whether  the  oil 
passes  beyond  the  ileocecal  valve  in  all  cases,  but  some  patients 
experience  the  taste  of  oil  after  recei\^ing  a  number  of  enemata. 
The  only  inconvenience  caused  by  the  oil  enemata  is  the  impossi- 
bility of  avoiding  the  soiling  of  the  bed  and  the  bedclothes.  The 
patient  must  remain  in  bed  for  at  least  an  hour  after  the  injection, 
without  indulging  in  much  conversation,  coughing,  or  laughter. 
Should  there  be  no  spontaneous  action  of  the  bowels  in  the  morning, 
a  small  lukewarm  sodium-chloride  water  enema  should  be  given. 

Massage  is  contraindicated  in  spastic  constipation,  and  all  ener- 
getic manipulation  aggravates  the  condition.  Nor  is  the  use  of 
mechanical  vibratory  massage  of  any  value  in  this  form  of  constipa- 
tion. All  abrupt  changes  of  temperature  and  all  forms  of  mechan- 
ical irritation  are  to  be  guarded  against.  Warm  applications  made 
to  the  abdomen  frequently  overcome  the  spasms.  A  Priessnitz 
abdominal  bandage  may  be  applied  over  night,  and  a  hot  water 
bottle  or  electric  pad  placed  upon  the  alxlomen  several  times  during 
the  dav. 


THE  DIAGNOSIS  AND  TREATMENT  OF  INTESTINAL 
OBSTRUCTION.' 

By  Alexius  McGlannan,  M.D., 

BALTIMORE,    MD. 

Until  an  antidote  is  discovered  for  the  toxemia  of  acute  intestinal 
obstruction,  this  lesion  will  remain  the  most  fatal  of  all  acute 
abdominal  crises.  The  mortality  has  not  been  greatly  diminishetl 
by  aseptic  surgery  and  whatever  improvement  may  be  noticed  in 
the  later  statistics  can  be  credited  to  the  i)erformance  of  an  oper- 
ation in  an  earlier  stage  of  the  condition,  rather  than  to  improve- 
ment in  technical  procedure.  Recognition  of  the  condition  in 
this  earlier  stage  therefore,  becomes  the  most  important  factor 
today  in  the  cure  of  the  patients  by  prompt  operation. 

Acute  intestinal  obstruction  is  the  sudden  arrest  of  the  passage 
of  the  contents  down  the  intestinal  canal.  Any  one  of  many 
causes  may  be  responsible  for  its  development.  The  position 
and  character  of  the  ol)structing  force  are  important  factors  in 
determining  the  severity  of  the  symptoms  and  the  time  of  the 
fatal  result.  It  is  generally  agreed  that  the  higher  the  obstruction, 
the  more  se\'ere  the  symptoms  and  the  more  rapidly  fatal  the 
disease.     Strangulation,  or  other  interference  with  the  circulation 


'  Read    at   the    meeting    of    the    American    (Jastro-Enterological    Association    in 
Washington,  May  2.  1922. 
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increases  the  severity  of  the  coiuUtion,  at  the  same  time  adding 
to  the  probabihty  of  the  fatal  result.  The  more  serious  symptoms 
appear  to  be  the  result  of  the  absorption  of  toxins  from  the  ol)strueted 
bowel.  The  toxemia  and  the  efforts  of  the  gastro-intestinal  or<jans 
to  oNTi'come  the  obstruction  produce  a  series  of  symptoms  which 
are  f?rouped  together  under  the  term  ileus. 

Ileus,  therefore,  may  be  the  result  of  many  conditions  all  of 
which  obstruct  the  flow  of  the  intestinal  contents.  Ileflex  and 
toxic  paralyses,  spastic  contracture,  as  well  as  mechanical  obstruc- 
tions, either  from  within  or  without  the  bowel,  may  be  the  under- 
lying cause.  The  mechanical  form  always  re()uires  operation, 
the  paralytic  rarely;  and  the  spastic  type,  while  occasionally 
operated  on,  pr()l)ably  rei)resents  those  cases  in  which  spontaneous 
relief  occurs. 

The  greater  intensity  of  the  toxemia  in  the  presence  of  vascu- 
lar disturbance  is  in  i)art  due  to  the  resultant  change  in  the  intes- 
tinal wall.  The  peculiarities  of  the  mesenteric  circulation,  espe- 
cially the  results  of  occlusion  or  patency  of  the  i)arallel  artery  of 
the  small  intestine,  play  a  large  part  in  determining  the  ett'ect  of 
the  obstruction. - 

It  is  difficult  to  imagine  an  obstruction  of  long  duration  from 
any  cause  in  which  the  intrinsic  blood  supply  has  not  l)een  affected 
by  the  distension  and  distortion  of  the  bowel  wall.  Such  circula- 
tory change  may  account  for  the  sudden  onset  of  acute  symptoms 
in  cases  of  long-standing  partial  obstruction. 

Whenever  the  underlying  cause  of  an  obstruction  is  of  such  a 
character  that  it  can  be  recognized  and  remo^•ed  early  in  the  dis- 
ease, the  severity  of  the  toxic  symptoms  is  diminished,  or  their 
development  is  prevented.  In  strangulated  hernia,  where  a 
painful  external  swelling  calls  direct  attention  to  the  obstruction, 
operation  is  performed  in  most  cases  before  toxemia  develops. 
The  irreducible  external  swelling  focusses  attention  on  the 
obstruction  and  brings  the  patient  to  operation  without  delay. 
Although  certain  other  conditions  may  be  responsible  for  the  pro- 
trusion, these  are  quickly  excluded,  or  recognized  as  lesions  which 
recpiire  operation  for  their  cure. 

Similar  reasoning  should  bring  the  internal  obstructions  to  early 
operation.  In  spite  of  the  fact  that  there  are  no  signs  so  distinct 
as  the  external  hernial  swelling,  the  symptoms  of  intestinal  obstruc- 
tion are  well  defined  and  with  proper  interpretation  it  is  often 
possible  to  make  a  diagnosis  before  the  onset  of  grave  toxemia. 

Symptoms.  It  is  convenient  to  divide  the  symptomatology  and 
course  of  acute  intestinal  obstruction  into  three  stages:^ 

(1)  The  stage  of  onset,  when  the  symptoms  are  due  to  the  arrest 

2  Murphy,  J.  B.:     Jour.  Am.  Med.  Assn.,  1896,  26,  15. 

3  These  stages  do  not  represent  any  definite  period  of  time.  In  twenty-foujr 
hours  a  patient  njay  pass  through  all  tliree  and  die  qf  toxemia. 
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of  the  intestinal  current;  (2)  the  stage  of  compensation,  when  the 
gastro-intestinal  organs  attempt  to  overcome  the  obstruction  or 
its  results;  (3)  the  stage  of  sequels  or  complications,  when  the 
obstruction  has  caused  secondary-  destructive  changes  in  the  bowel, 
or  in  the  body  as  an  entirety.  The  higher  and  more  complete 
the  obstruction  the  less  clearly  defined  will  be  the  symptoms  of 
the  various  stages.  Vascular  injury  always  intensifies  the  course 
of  the  disease.  Gangrene  of  the  bowel  may  either  complicate 
the  com}:)ensatory  effort,  or  be  j^resent  with  the  toxemia. 

The  characteristic  symptoms  of  onset  are  pain,  constipation  or 
diarrhea,  and  vomiting.  The  pain  is  paroxysmal,  with  free  inter- 
vals, or  it  may  be  continuous  between  the  exacerbations.  This 
I^aroxysmal  pain,  usually  descril)ed  as  cramps,  is  the  most  con- 
stant initial  symptom  and  becomes  increasingly  severe  during  the 
first  hour.  The  pain  of  obstruction  is  not  relieved  by  defecation 
or  by  vomiting.  Opium  brings  only  temporary  ease.  Constipation 
may  be  absolute,  or  there  may  be  an  initial  bowel  movement  pre- 
ceding the  onset  of  pain.  The  constipation  resists  well  given 
enemas,  or  an  effectual  enema  does  not  gi\'e  relief  from  the  pain. 
Tenesmus,  or  diarrhea  and  pain  with  blood  and  mucus  in  the  stools 
occurs  in  certain  cases  of  strangulation,  with  intussusception,  and 
with  intestinal  tumors. 

Vomiting  may  be  the  initial  symptom,  followed  by  pain  and 
constipation,  but  the  usual  sequence  is  pain,  vomiting  and  con- 
stipation. The  vomited  material  may  be  gastric  or  duodenal 
contents.  As  a  rule,  however,  the  material  is  first  gastric,  then 
bilious,  and  finally  intestinal.  At  the  onset  it  is  gastric  occurring 
without  regard  to  the  ingestion  of  food.  Lavage  does  not  relieve 
the  symptoms.  The  initial  vomiting  is  reflex,  and  may  be  replaced 
by  hiccough. 

The  l)l()od-pressure  practically  always  falls  as  the  symptoms 
develoi);  occasionally  there  is  a  rise  in  the  pressure  during  this 
initial  stage.     A  falling  pressure  indicates  the  onset  of  intoxication. 

The  symptoms  of  the  second  stage  are  local  and  general.  The 
pain  becomes  more  intense,  unless  gangrene  develops,  in  which 
event  it  may  be  diminished.  The  vomitus  of  the  second  stage 
consists  of  material  flowing  back  into  the  stomach  from  the 
obstructed  intestine,  "^llie  (juantity  vomited  may  be  extremely 
large.  There  is  a  great  increase  in  the  amoimt  of  fluid  secreted 
by  the  obstructed  intestine.  The  fluid  is  thin,  acrid,  disagreeable 
in  taste  and  odor,  and  is  irritating  to  the  mouth,  lips  and  chin. 
The  color  seems  to  darken  with  the  duration  of  the  obstruction, 
passing  from  yellow  through  green  to  dark  brown. 

Visible  peristalsis  or  visible  and  palpable,  stiffened  intestinal 
coils  are  the  most  characteristic  symptoms  of  the  second  stage. 
The  stiffened  coil  is  a  distended  area  in  which  the  contractions 
have  reached  the  tetanic  stage,  and  in  which  there  has  occurred 
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an  infiltration  of  the  wall  with  an  accumulation  of  fluid  and  gases 
in  the  interior  of  the  bowel.  \  isihle  peristalsis  is  due  to  an  extra- 
ordinary activity  of  the  bowel  ])roduced  at  this  time.  The  move- 
ments are  vigorous  and  associated  with  the  presence  of  the  visible 
stiffened  coil.  When  much  small  intestine  is  involved  in  the  pro- 
cess, the  spastic  distended  coils  may  show  as  a  series  of  ])arallel 
ridges,  the  ladder  ])attern.  The  contractures  are  accompanied  by 
pain  unless  the  toxemia  has  become  grave. 

The  early  distention  is  regional  and  usually  asymmetric.  Later 
there  will  be  general  distention.  Tympanites  accompanies  dis- 
tention. The  lower  the  obstruction  the  greater  the  distention  and 
tym])anites.  Local  tenderness  may  indicate  the  soreness  of  s):)astic 
muscle,  or  may  be  from  a  local  peritonitis  at  the  point  of  obstruction. 
The  blood-pressure  falls  during  the  second  stage. 

In  the  third  stage  the  symptoms  are  those  of  toxemia,  gangrene, 
peritonitis  and  alteration  of  the  function  of  the  liver  and  kidneys. 

The  toxin  of  intestinal  obstruction  is  a  virulent  poison,  although 
there  appear  to  be  individual  variations  in  resistance  to  it. 

The  rate  of  the  pulse  and  respiration  is  increased,  the  blood- 
pressure  falls;  there  is  great  prostration  and  cyanosis  with  or  with- 
out clammy  skin.  The  mental  condition  varies  from  noisy  delirium 
to  unconsciousness.  Often  there  is  a  subjective  sense  of  well 
being,  contrasting  greatly  with  such  objective  signs  as  regurgitation 
of  stercoraceous  material,  and  distended  abdomen  in  which  violent 
peristaltic  action  is  visible. 

The  development  of  gangrene  is  accompanied  by  collapse,  and 
often  sudden  and  severe  increase  of  pain,  although  later  the  pain 
is  diminished.  As  a  result  of  leakage,  peritonitis  ensues  and  with 
its  spread  comes  movable  dulness  in  the  flanks  and  obliteration 
of  liver  dulness. 

Peritonitis  is  the  result  of  invasion  by  the  intestinal  bacteria 
either  through  gross  rupture  of  gangrenous  bowel,  or  by  pene- 
tration of  the  bacteria  through  an  area  of  intestine  whose  wall  has 
been  altered  by  distention  or  constriction.  The  absorbed  toxin 
probably  reaches  the  circulation  through  the  lymphatics.  The 
liver  seems  to  be  involved  in  the  defense  of  the  body,  but  the  changes 
produced  in  this  way  are  not  yet  explained.  The  kidneys  prob- 
ably make  an  attempt  to  excrete  the  toxin  from  the  blood,  and  in 
this  way  certain  changes  in  their  function  are  brought  about.  The 
intestine  itself  is  involved  in  this  process  of  excretion,  which  there- 
fore brings  about  a  vicious  circle. 

Laboratory  Studies.  Laboratory  examinations  are  not  of  great 
value  in  diagnosis,  although  the  following  estimations  may  prove 
helpful : 

The  Blood  Covnt.  Usually  there  is  a  marked  leukocytosis.  In 
a  series  of  (32  cases  the  average  was  16,000;  in  but  2  was  it  below^ 
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5()()(),  and  ill  7  others  below  1(),()(J0.  The  highest  was  4(i,()()()  in  a 
case  of  volvuhis  of  the  sigmoid.^ 

The  Ndu-pratein  Nitrogen  in  the  Blood.  In  obstruction  the 
quantity  of  this  nitrogen  in  the  blood  is  increased.  Certain  varia- 
tions have  been  noted  by  experimenters  which  indicate  that  a 
series  of  observations  made  every  four  or  six  hours  will  give  better 
information  than  a  single  estimation.  If  the  successive  examin- 
ations show  an  increase  operation  is  indicated,  while  in  the  presence 
of  a  falling  or  stationary  quantity  delay  seems  justifiable.'^ 

I'nfortunately  many  of  the  lesions  in  which  a  differentiation 
from  obstruction  is  difficult  give  similar  changes  in  the  blood 
nitrogen,  or  make  a  diagnosis  so  urgently  necessary  that  delay  for 
repeated  examinations  cannot  be  afforded.® 

The  Urine.  Albumin  and  casts  are  frequently  present  from  the 
onset  of  symptoms  and  are  found  in  all  cases  of  severe  toxemia. 
The  casts  disappear  from  the  urine  after  the  obstruction  has  been 
relieved.'^  Indol  and  skatol  derivatives  are  present  in  the  urine 
in  obstruction,  but  they  are  also  present  in  so  many  other  con- 
ditions that  their  estimation  is  of  no  value  in  diagnosis. 

The  foregoing  are  the  general  symptoms  of  intestinal  ol)struction. 
No  attempt  has  been  made  to  give  signs  which  will  separate  the 
variations  in  the  condition  which  dei)en(l  on  differences  in  etio- 
logical factors.  Such  signs  exist  and  usually  may  be  interpreted 
with  ease,  but  no  time  should  be  lost  in  searching  for  such  dif- 
ferential points.  The  diagnosis  of  acute  intestinal  obstruction 
as  an  entity  is  sufficient  indication  for  o])erati()n. 

Differential  Diagnosis.  The  differential  diagnosis  between 
intestinal  obstruction  and  other  lesions  having  similar  symptoms 
becomes  most  important  when  we  are  called  on  to  separate  the 
conditions  which  require  operation  for  their  cure  from  those  in 
which  o])eration  is  not  necessary,  or  in  which  it  may  l)e  even  harm- 
ful. In  the  former  group  of  cases  it  may  be  impossible  to  make 
an  accurate  diagnosis  beyond  the  recognition  of  the  crisis,  which 
deniands  immediate  intervention.  The  exact  nature  of  the  trouble 
in  such  cases  must  be  decided  upon  after  the  abdomen  is  open. 
IVlay  for  academic  accuracy  of  diagnosis  wastes  the  oj^portunity 
for  curing  the  patient  before  the  development  of  complications 
which  make  the  use  of  disagreeable  expedients  necessary. 

Abdominal  St/mpto)ns  of  Thoracic  Disease.  The  onset  of  pneu- 
monia, of  dia])hragmatic  pleurisy,  of  pulmonary  infarction,  of 
pericarditis,  as  well  as  the  acute  exacerbations  of  cardiovascular 
disease  may  be  ushered  in  l)y  marked  abdominal  symptoms,  which 

4  McGlannan,  A.:     .Jour.  Am.  Med.  Assn.,  1913,  60,  7.3.3. 

=•  Vaughan,  J.  W.,  and  Morse,  P.  F.:  Arch.  Surg.,  1921,  3,  403.  Stone,  H.  B.: 
Surg.,  Gynec.  and  Obst.,  1921,  32,  415. 

«  Bacon,  D.  K.,  Anslow,  R.  E.,  and  Eppler,  H.  H.:  Arch.  Surg.,  1921,  3,  (HL 
Louria,  H.  W.:     Arch.  Int.  Med.,  1921,  27,  620. 

'  McGlannan,  A,:     Loc-  cjt. 
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may  closely  simulate  those  of  the  first  stage  of  intestinal  obstruction, 
or  be  accompanied  by  distention  and  other  signs  of  the  toxic  stage. ^ 
Throat   infections  in   children   may   shnulate  abdominal   disease.^ 

Rontgen-ray  examination  of  the  chest  will  often  show  the  lung 
lesion  and  will  aid  in  recognizing  the  cardiovascular  ones  when 
physical  signs  are  indistinct.  Levine^*^  notes  in  the  confusing  cardiac 
lesions  a  small  thready  pulse  with  slight  increase  in  rate  and  a 
regular  rhythm,  but  quite  distant  heart  sounds.  The  dcNelop- 
ment  of  a  slow  pulse  and  fainting  attacks  i)oints  directly  to  a 
cardiac  condition.  If  the  patient  is  over  forty  with  a  history  of 
dyspnea  and  there  are  any  physical  signs  of  cardiac  enlargement, 
the  probability  of  a  thoracic  rather  than  an  abdominal  cause  for 
the  symptoms  becomes  greater.  When  the  apparatus  is  avail- 
able, the  electrocardiogram  may  add  to  the  certainty  of  the  heart 
lesion. 

If  the  area  of  pain  and  tenderness  be  carefully  mapped  out,  and 
the  patient  then  be  directed  to  hold  his  breath,  the  pain  and  tender- 
ness will  be  absent  as  long  as  the  diaphragm  remains  quiet."  In 
the  absence  of  other  signs  of  thoracic  disease,  abdominal  pain 
associated  with  movements  of  the  alse  nasi  during  respiration 
indicates  a  thoracic  and  not  an  abdominal  lesion.  The  anxiety  in 
the  case  of  the  thoracic  lesion  is  lethargic  and  resigned,  not  terror 
stricken  and  active  as  in  the  abdominal  conditions.^^  If  the  possi- 
bility of  thoracic  disease  as  the  cause  of  the  symptoms  is  kept  in 
mind,  a  mistake  in  their  interpretation  is  unusual.  During  an  epi- 
demic such  mistakes  are  rare.^^ 

The  crises  of  tabes  are  often  associated  with  distention  of  the 
abdomen.  The  characteristic  changes  in  the  pupil  and  in  the  other 
reflexes  make  the  recognition  of  the  tabes  definite. 

The  msceral  crises  of  angioneurotic  edema  may  simulate  an 
acute  obstruction.  The  presence  of  blood  in  the  stools  may  lead 
to  the  suspicion  of  intussusception  or  tumor.  The  history  of 
previous  attacks,  or  the  association  with  symptoms  of  hives,  of 
purpura,  or  other  superficial  manifestations  of  the  condition  will 
make  the  diagnosis.^^  Blood  in  the  urine  is  suggestive  of  the 
angioneurotic  lesion  rather  than  obstruction.  The  non-protein 
nitrogen  of  the  blood  is  not  increased  in  tabes  or  in  angioneurotic 
edema. 

Acute  Dilatation  of  the  Stomach.  In  this  condition  the  pain 
is  continuous  and  referred  to  the  chest  wall.  The  distention  is 
epigastric.  There  is  no  vomiting,  but  rather  a  regurgitation  of 
discolored  fluid.     Lavage  gives  immediate  relief  from  the  symptoms. 

8  Brooks,  Harlow:     Med.  Record,   1921,  100,   1103. 

'  Brennenian,  J.:     Surg.,  Gynec.  and  Obst.,   1922,  34,  344. 
"  New  York  State  Jour.  Med.,  1921,  21,  382. 

"  Asserson  and  Rathbun;     U.  S.  N.  N.  Med.  Bull.,  No.  1,  p.  29. 
12  Smith,  R.  E.:     Lancet,  1919,  1,  421. 

"  McGlannan,  A.:     Surg.,  Gynec.  and  Obst.,  1920,  30,  462. 
■^  Dwyer,  H.  L.:     Jour.  Am.  Med.  Assn.,  1922,  78,  I1S7. 
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Adrenal  Disease.  Destruction  of  the  adrenals  by  disease  and 
experimental  removal  of  these  bodies  both  give  rise  to  certain 
symptoms  resembling  those  of  the  toxic  stage  of  obstruction. 
The  action  of  the  toxin  of  obstruction  is  almost  identical  with  that 
of  acetylcholin,  which  substance  acts  as  a  physiological  antagonist 
to  the  suprarenal  secretion.  The  development  of  analogous  toxic 
symptoms  after  the  destruction  of  the  adrenal  bodies  points  to 
some  antagonism  between  the  substances  and  indicates  the  value 
of  epinephrin  in  the  treatment  of  patients  suffering  from  obstruction 
with  toxemia.  The  diagnosis  between  the  conditions  can  only 
be  made  by  identifying  the  preexisting  adrenal  disease. 

Spastic  Ileus.  Spasmodic  ct)ntracture  of  a  segment  of  the 
bowel  occurs  in  lead  poisoning,  in  certain  tabetic  crises  and  as  the 
result  of  a  number  of  reflex  irritations.  The  obstruction  may 
become  so  complete  as  to  lead  to  toxemia  and  death.  As  a  rule 
the  symptoms  are  intermittent,  but  they  may  be  continuous  and 
rapidly  progressive.  The  condition  is  often  observed  after  oper- 
ations in  or  near  the  peritoneal  cavity,  for  example,  after  lumbar 
nephrectomy.  Apparently  a  spastic  obstruction  may  be  the 
beginning  of  an  intussusception,  the  contracted  segment  being 
thrust  into  the  lower  loop.^^  The  difl'erentiation  between  spasmodic 
and  mechanical  obstruction  cannot  be  made  from  clinical  investi- 
gations and  therefore  in  all  cases  where  the  symptoms  are  urgent, 
operation  should  be  performed  and  the  diagnosis  made  after  the 
abdomen  has  been  opened.  The  spasm  usually  relaxes  spontane- 
ously, or  as  the  coils  are  handled.  This  fact  may  account  for 
some  of  the  cases  diagnosed  as  obstruction  in  which  laparotomy 
has  failed  to  reveal  any  lesion. 

Mesenteric  Vascular  Occlusion.  The  occlusion  may  be  arterial 
or  venous,  embolic  or  thrombotic.  A  combination  of  injui-y  and 
infection  is  the  usual  cause.  The  symptoms  are  very  like  those 
of  acute  obstruction.  At  the  onset  the  vascular  lesion  is  usually 
associated  with  greater  shock  and  there  is  apt  to  be  a  passage  of 
a  considerable  quantity  of  blood  and  fecal  material.  The  dis- 
tention is  general  and  is  seldom  as  great  as  in  obstruction.  Some 
cases  diagnosed  mesenteric  thrombosis  or  embolism  have  recovered 
without  operation,  but  as  a  rule  it  is  better  to  open  the  abdomen 
and  deal  with  the  condition  surgically. 

Acute  Pancreatitis.  The  history  of  long  standing  gall-bladder 
disease  in  an  obese  individual,  who  has  an  acute  abdominal  crisis, 
especially  if  the  attack  is  associated  with  cyanosis  and  great  collapse, 
will  lead  to  the  suspicion  of  pancreatitis,  but  the  diagnosis  is  never 
certain  until  the  fat  necrosis  is  found  after  the  abdomen  has  been 
opened.  Therefore  no  time  should  be  lost  in  attempting  a  dis- 
tinction  between  this  lesion   and   an  acute  obstruction.     If,   as 

16  Freeman,  L.:     Ann.  Surg.,   1918,  68,  19G. 
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EUis^'*  indit-ates  there  is  a  close  relation  between  the  toxin  of  acute 
obstruction  and  that  of  pancreatitis,  the  dill'erentiation  between 
the  lesions  ap])roaches  the  impossible. 

Ruptured  A})doiuiuu]  \'iscus.  After  the  orii;inal  collapse,  the 
symptoms  of  ru])tured  viscus  are  those  of  spreading  peritonitis 
rather  than  of  obstruction.  The  continuous  pain  and  the  board- 
like rigidity  of  the  abdouien  are  the  best  signs  for  differentiation. 
Shnilar  symptoms  are  associated  with  rupture  of  an  ectopic  preg- 
nancy. In  this  lesion  the  menstrual  history  usually  helps.  The 
signs  are  more  marked  in  the  lower  abdomen,  and  a  pelvic  examin- 
ation may  make  the  diagnosis  certain.  Bluish  discoloration  of 
the  umbilicus  when  present  indicates  ectopic  pregnancy. ^^ 

Torsion  of  a  pedided  tumor  may  give  symptoms  resembling 
those  of  obstruction.  In  the  early  stage  the  presence  of  the  tinnor 
will  indicate  the  character  of  the  lesion.  In  the  late  stage,  a  reflex 
paralytic  ileus  may  complicate  the  picture.  While  this  condition 
makes  accurate  diagnosis  doubtful,  it  gives  a  clear  indication  for 
the  necessary  treatment,  namely  operation. 

llie  onset  of  appendicitis,  of  cholecystitis  and  certain  types  of 
kidney  colic  may  give  symptoms  very  like  those  of  acute  obstruction. 
With  the  inflanmiatory  lesions  there  is  usually  fever,  and  there  is 
less  shock  than  in  obstruction.  The  character  of  the  pain  is  con- 
tinuous and  there  is  local  tenderness  and  much  spasm  from  the 
onset  of  the  attack.  Appendicitis  in  older  persons  is  apt  to  begin 
with  obstructive  symptoms.'^ 

Kidney  colic  is  associateil  with  blood  in  the  urine,  either  grossly 
or  microscopically.  There  are  usually  other  s.>^npt()ms  referred 
to  the  urinary  tract,  as  for  example,  vesical  tenesmus. 

Peritonitis.  The  differentiation  between  peritonitis  and  intestinal 
obstruction  is  usually  difficult  and  often  hnpossible.  Laboratory 
examinations  do  not  help  and  the  clinical  signs  are  likely  to  be 
confusing.  A  local  peritonitis  by  infiltration  of  the  bowel  wall 
can  set  up  an  obstruction.  The  fulminating  type  of  peritonitis 
causes  a  paralytic  distention  of  the  intestine  with  stoppage  of  its 
contents.  A  tightly  strangulated  bowel  will  allow  the  passage  of 
infectious  material  through  its  damaged  wall  and  thus  set  up  a  local 
peritonitis. 

At  the  onset  the  continuous  pain  of  peritonitis  contrasts  with 
the  paroxysms  of  obstruction.  Muscle  spasm  and  rigidity  of  the 
abdominal  wall  are  prominent  symptoms  in  peritonitis  and  are 
absent  in  obstruction.  Fever  is  more  likely  to  be  present  in  peri- 
tonitis, and  peristalsis  is  lessened.  The  development  of  distention 
in  a  quiet  abdomen  indicates  peritonitis,  and  makes  a  contrast  to 

i«  Ann.  Surg.,  1922,  75,  429. 

1'  Cullen,  T.  S.:  Contributions  to  Medical  and  Biological  Research,  dedicated 
to  Sir  William  Osier,  in  honor  of  his  seventieth  birthday,  1919,  1,  420. 

'*  Bottoniley:     Ochsner's  Surgical  Diagnosis  and  Treatment,  1921,  3,  55. 


830  Mc  glannan:  intestinal  obstruction 

tlie  noisy  abdomen  of  obstruction  with  its  visible  peristalsis  and 
palpable  distended  coils.  The  distinction  between  j^eritonitis 
and  obstruction  is  most  imjiortant  in  postoi)erative  cases.  Occasion- 
ally the  nature  of  the  primary  operation  o;ives  a  clue  as  to  the  more 
probable  complication.  It  is  possible  that  a  rapidly  increasing 
(piantity  of  non-protein  nitrogen  in  the  blood  may  be  characteristic 
of  ol)struction  rather  than  of  peritonitis. 

Treatment.  With  these  facts  in  mind,  therefore,  how  shall  we 
proceed  when  called  on  to  treat  a  patient  who  is  suddenly  seized 
with  paroxysmal  abdominal  pain,  nausea  or  vomiting,  and  dis- 
turbance of  the  bowel  movements? 

The  onset  of  an  acute  thoracic  lesion,  or  one  of  the  cardiac  upsets 
should  be  considered  and  decided.  Unless  the  lesion  alcove  the 
diaphragm  is  definitely  recognized,  the  attention  should  be  focussed 
on  the  abdomen.  Lead  colic,  angioneurotic  edema  and  tabes 
are  recognized  by  their  extra  abdominal  symptoms. 

The  ])hysical  examination  will  determine  the  {presence  or  absence 
of  masses,  tender  points,  local  distention,  etc.  A  ballooned  rectum 
suggests  a  low  obstruction.  An  empty  rectum,  or  one  contain- 
ing only  a  little  feces,  is  found  with  obstruction  of  the  small  intestine. 
The  ])resence  of  a  large  quantity  of  feces,  especially  if  the  material 
be  hard,  indicates  a  coprostasis  rather  than  an  obstruction.  Severe 
symptoms  however  are  rare  in  cases  of  fecal  impaction.  The 
obstructed  loop  may  be  felt  through  the  rectum. 

An  enema  should  be  given  by  a  competent  person,  and  the 
stomach  emptied  by  lavage.  If  an  effectual  enema  does  not  bring 
relief  from  the  pain,  the  suspicion  of  a  mechanical  obstruction 
becomes  very  strong.  Similiarly  gastric  lavage  which  does  not 
bring  relief  points  to  an  obstruction.  If  the  pain  continues,  both 
enema  and  lavage  should  be  repeated  after  an  hour.  If  the  second 
enema  is  retained,  or  escapes  unaltered  and  with  slight  force,  the 
presence  of  an  obstruction  becomes  certain.  If  the  second  lavage 
brings  away  duodenal  contents,  the  diagnosis  is  made  even  more 
certain.  Under  such  circumstances  operation  is  the  proper  treat- 
ment. 

As  a  rule  these  tests  are  sufficient  to  lead  to  a  diagnosis.  In 
18  cases  of  postoperative  intestinal  obstruction  an  operation  was 
performed  after  the  diagnosis  had  been  made  on  these  s>anptoms. 
In  every  case  a  mechanical  obstruction  Avas  found  and  relieved 
and  all  these  patients  recovered. 

Should  the  effect  of  the  enema  and  lavage  fail  to  be  convincing, 
corroborative  evidence  of  obstruction  may  be  furnished  by  a  rise 
in  the  quantity  of  the  non-protein  nitrogen  in  the  blood.  In  the 
d()ul)tful  cases  repeated  blood  studies  at  four-hour  intervals  are 
valuable.  During  this  period  of  doubt  the  patient  should  be  in 
the  hospital,  prepared  for  operation.  The  time  may  be  employed 
in  rei)eatiiig  the  enema  and  lavage. 
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Cathartics  are  so  dangerous  that  it  has  heconie  a  ruk'  to  pro- 
hibit their  use  in  the  presence  of  symptoms  of  obstruction. 

Opium  is  l)amie(l,  because  it  ma\'  mask  sym|)toms. 

In  manajiinii-  the  patient  in  whom  an  ol)struction  is  suspected, 
the  ju(Hcioiis  use  of  opium  or  a  cathartic  may  l)e  em])ioyed  (hu"ing 
this  period  of  doubt.  After  the  stomach  has  been  emptied  by 
hivage  2  or  .')  ounces  of  castor  oil  is  jioured  in  through  the  tube. 
At  the  same  time  -3V  of  a  grain  of  eserin  salicyhite,  or  a  (h)se  of 
pituitrin  is  given  hypodermically.  In  tlie  presence  of  mechanical 
obstruction  this  treatment  intensifies  the  primary  symi)toms  and 
hastens  the  development  of  the  secondary  ones  to  such  a  degree 
that  the  (hagnosis  becomes  certain,  and  oj)eration  imperative. 
On  the  other  hand,  relief  of  the  symptoms  ends  the  uncertainty. 


SOME  UNAPPRECIATED  FINDINGS  IN  THE  LUNGS  OF 
NORMAL  CHILDREN. 

By  Ciiakles  R.  Austrian,  M.l)., 

AND 

Frederick  H.  Bai:tjer,  M.D., 

BALTIMORE,    MD. 

The  practical  ol)ject  of  diagnosis  is  to  distinguish  between 
healthy  and  morbid  physical  conditions.  Diagnostic  ability 
depends  as  much  or  more  u})on  an  accurate  recognition  of  the  non- 
significant normal  variations  in  health  as  upon  an  appreciation  of 
the  manifestations  of  disease.  The  latter  can  evolve  only  as  a 
corollary  of  the  former. 

To  Auenbrugger  and  to  Laennec  we  owe  our  earliest  knowledge 
of  the  "physical  means  of  exploration"  of  the  chest.  To  Wintrich, 
Skoda,  Gerhardt,  Flint,  Sahli  and  to  a  host  of  others,  we  are  indel)ted 
for  the  elaboration  of  our  understanding  of  thoracic  diagnosis. 
Yet,  even  at  this  late  day,  all  the  physiological  variations  from  the 
normal  are  not  recognized,  and,  as  a  consequence,  an  imwarranted 
diagnosis  of  disease  oftentimes  results. 

In  a  clinical  and  roentgenographic  study  of  normal  children, 
it  was  fouufl  that  variations  from  the  usually  accepted  findings  in 
health  were  often  present,  and  it  is  our  purpose  to  emphasize  the 
need  of  evaluating  such  findings  as  physiological  and  not  as  evidence 
of  disease. 

The  clinical  data  dealt  with  in  this  report  were  obtained  by 
careful  examination  of  more  than  200  apparently  healthy  children 
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between  the  ages  of  six  and  ten  years. ^  All  children  who  showed 
signs  of  disease  were  excluded  from  the  series.  Individuals  from 
\'arious  strata  of  society  were  studied:  foreign  and  native  born, 
residents  of  urban  and  of  rural  communities,  school  children  and 
children  residing  in  institutions,  children  exposed  to  tuberculosis 
and  some  without  a  history  of  such  exposure,  children  with  and 
without  a  history  of  previous  infectious  diseases,  all  symptom- 
free,  and  of  an  approximately  normal  height  and  weight  for  their 
ages.  A  history  of  each  individual  was  recorded  and  in  making 
the  examination  of  the  chest,  care  was  always  observed  to  have 
the  child  relaxed  and  to  see  that  no  cramped  or  unnatural  posture 
was  assumed,  for,  as  is  well  known,  faulty  jiosition  may  lead  to 
findings  that  cause  confusion  in  interpretation.  A  roentgen-ray 
examination  f)f  the  chest  was  then  made.  In  addition,  a  tuberculin 
test  was  made  on  every  child.  The  clinical  data  were  then  assembled 
and  after  the  roentgenologist  had  interpreted  his  plate  inde- 
pendently, the  clinical  and  roentgenographic  findings  were  corre- 
lated. 

Our  observations  disclosed  in  many  the  signs  generally  described 
as  usual  in  healthy  chiklren.  In  addition,  however,  we  have  found 
on  percussion,  on  auscultation  and  by  examination  with  the 
roentgen  ray,  some  changes  not  generally  recognized  as  within 
the  range  of  normal  before  the  age  of  ten  years  and  often  incorrectly 
estimated  as  indices  of  i)athological  change.  Only  these  findings 
will  be  considered  here. 

It  is  generally  stated  that  the  percussion  note  elicited  over  the 
lungs  of  normal  children  within  the  age  limits  under  consideration 
is  fuller,  more  tympanitic,  of  higher  pitch  and  more  resilient  than 
that  noted  over  those  of  adults,  and  that  frequently  the  tympanitic 
(piality  is  quite  outspoken,  especially  over  the  lower  lobe  of  the 
left  lung.  Although  in  general  our  observations  confirmed  this 
view,  we  have  been  imj)ressed  by  the  fact  that  in  an  appreciable 
number  of  such  children,  the  note  olttained  on  percussion  over  the 
lungs  is  indistinguishable  in  fpiality  from  that  elicited  over  the 
lungs  of  normal  adults  and  that  the  usual  I'esilience  of  the  note  is 
lacking.  These  findings  in  many  instances  have  an  analogue  in 
shadows  noted  in  the  roentgen-ray  films,  shadows  indicati\e  of 
increased  density  along  the  bronchial  tree,  similar  to  those  seen 
in  the  {)lates  of  normal  adults.  This  correlation  of  the  findings  on 
physical  examination  and  on  roentgen-ray  study  is  more  constantly 

'  The  observations  reported  were  made  during  a  period  of  several  years.  They 
have  been  estabHshed  in  the  course  of  a  study  undertaken  at  the  suggestion  of  and 
under  a  financial  grant  from  the  National  Tuberculosis  Association.  It  is  part 
of  a  report  of  a  Research  C'onimittee  consisting  of  Drs.  H.  R.  M.  Landis  and  H.  K. 
Pancoast,  of  Philadelphia;  K.  B.  Blackfan  and  K.  Dunham,  of  Cincinnati;  and  C.  R. 
Austrian  and  F.  H.  Baetjer,  of  Baltimore.  The  complete  report  of  this  committee 
i.s  to  appear  in  the  Transactions  of  the  National  Tuberculosis  Association  for  1922. 
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possible  in  studies  of  the  upper  half  of  the  che^t.  When  minor 
changes,  similar  to  those  discovered  by  roentgen-ray  examination 
of  the  upper  lobes,  occur  in  the  bases,  they  usually  escape  detection 
by  physical  examination.  In  those  instances,  in  which  no  shadow 
is  found  to  explain  the  deviation  of  the  note  from  the  generally 
accepted  one,  it  is  our  belief  that  the  lack  of  resilient  quality  may 
be  due  to  a  decreased  elasticity  of  the  chest  wall. 

The  so-called  tympanitic  quality  of  the  percussion  note  over  the 
left  base  may  be  increased,  decreased  or  be  entirely  lacking,  depend- 
ing upon  the  degree  of  distention  of  the  stomach  or  colon,  the  curva- 
ture of  the  spine,  and  may  likewise  vary  with  the  position  of  the 
diaphragm  or  with  the  posture  of  the  child  during  the  examination. 
The  note  over  the  upper  thorax  is  often  the  same  on  the  two  sides. 

A  barely  detectible  diminution  of  resonance  over  the  spical 
•regions  is  of  no  significance  unless  associated  with  a  modification 
of  the  breath  sounds  in  those  areas  or  with  other  abnormal  aus- 
cultatory findings. 

It  is  generally  accepted  that  normally  in  childhood  the  breath 
sounds  have  a  harsh,  sharp  character,  with  expiration  longer  and 
better  heard  than  in  the  normal  adult.  This  so-called  puerile 
breathing  is  j)hysiological  and  though  it  may  seem  trite,  let  it  be 
emphasized  that  this  exaggerated  vesiculo-bronchial  respiratory 
murmur,  especially  well  heard  in  the  areas  overlying  the  great 
bronchi  (/.  e.  anteriorly  at  the  level  of  the  first  interspace  and  the 
second  rib  just  lateral  from  the  sternal  margins,  and  posteriorly, 
particularly  on  the  right  side,  at  the  level  of  the  second  to  the 
fourth  spine)  is  often  incorrectly  interpreted  as  evidence  of  pul- 
monary disease.  An  auscultatory  finding  that  has  not  been  pointed 
out,  or  at  least,  has  not  been  emphasized,  has  come  forcibly  to  our 
attention  in  carrying  out  this  study.  Just  as  the  full,  deep  note  of 
higher  pitch  characteristically  elicited  by  percussion  of  the  child's 
chest  is  often  replaced  in  health  by  a  note  more  like  that  produced 
when  one  percusses  the  normal  chest  of  an  adult,  so,  on  auscultation 
of  a  child's  normal  lungs,  the  exaggerated  or  puerile  breath  sounds 
may  be  lacking,  and  instead  the  so-called  vesicular  respiratory 
murmur  characteristically  present  in  adult  life  is  heard.  This 
finding,  regarded  by  us  as  a  physiological  variation,  has  been  noted 
as  early  as  the  age  of  four  years  and  may  perhaj)s  occur  in  younger 
children.  It  is  more  readily  appreciated  and  more  often  found 
than  the  variation  in  the  percussion  note  just  described.  In  more 
than  50  per  cent  of  the  children  in  which  this  type  of  breathing  was 
heard,  examination  with  the  roentgen  ray  gave  findings  like  those 
obtained  by  a  study  of  normal  adult  chests.  In  fact,  the  agree- 
ment of  clinician  and  roentgenologist  was  so  constant,  that  on  the 
basis  of  these  variations  they  are  often  able  to  designate  the  chest 
of  normal  children  as  of  "  puerile"  or  of  "  adult"  type.     The  essential 


834        AUSTRIAN,  baetjer:  lungs  of  normal  children 

fact  to  he  stressed  is  that  so-eaUed  vesicular  resj^iration  is  heard 
with  yreat  frequency  in  normal  children,  and  is  to  l)e  regarded  as  a 
variation  of  normal  and  not  necessarily  as  an  indication  of  disease. 

These  variations  and  those  of  the  percussion  note  are  more 
jjenerally  found  in  children  with  a  history  of  infections  of  the 
r(\spiratory  tract.  Xo  satisfactory  explanation  for  this  finding 
is  offered.  It  may  he  due  in  part  to  altered  resilience  of  the  chest 
wall,  a  suggestion  supported  by  the  fact  that  in  some  instances  in 
which  it  was  noted,  diminished  elasticity  of  the  thoracic  wall  was 
ai)])arent  on  percussion.  It  may  depend  ui)on  variations  of  elasti- 
city of  the  parenchyma  of  the  lung.  It  may  be  due  to  a  relative 
narrowing  of  the  lumen  of  the  bronchial  tree.  It  is  hardly  to  be 
considerefl  evidence  of  increased  density  of  resi)iratt)ry  tissue,  for, 
theoretically,  at  least,  that  should  lead  to  a  modification  toward 
bronchial  breathing. 

The  whispered  voice  sounds  normally  are  transmitted  lou<lly 
and  often  syllabation  is  heard  over  the  region  of  the  major  bronchi. 
Auscultation  of  these  sounds  over  the  upper  thoracic  spine  of  the 
children  has  led  to  the  conclusion  that  d'Espine's  sign  as  indicative 
of  enlarged  tracheo-bronchial  lym])h  nodes  is,  to  say  the  least,  of 
doubtful  \'alue.  In  23  of  the  children,  this  sign  was  elicited  with- 
out other  signs  of  a  mediastinal  mass  and  without  aliy  corrobora- 
tive evidence  on  roentgen-ray  examination.  In  3  children  the 
sign  could  not  be  elicited,  although  from  the  roentgen-ray  ])late 
it  might  have  been  inferred  that  it  should  be.  The  presence  of 
this  sign,  together  with  a  slight  diminution  of  resonance  in  the 
interscapular  region  is  all  too  frequently  made  the  premises  for  a 
diagnosis  of  tuberculosis  of  the  tracheo-bronchial  lymph  nodes. 

Further  roentgen-ray  examination  of  normal  children  within 
the  age  limits  mentioned  has  ''cemphasized  the  role  that  antecedent 
healed  infections  may  play  in  the  production  of  areas  of  increased 
density  within  the  respiratory  tract  (bronchial  tree,  parenchyma 
of  the  lungs,  etc.).  Not  only  may  recognized  or  remembered 
infections  of  the  bronchi  and  lungs  be  resjionsible  for  alteration  in 
these  tissues,  but  other  diseases  not  ordinarily  considered  of  signi- 
ficance in  this  regard  may  })e  the  cause  of  such  changes.  Our 
o})servati()ns  indicate  that  after  measles,  pertussis  or  tonsillar 
infections,  areas  of  increased  density  radiating  from  the  hilum  into 
the  bases  especially,  often  occur.  Such  lesions  generally  are  not 
discoverable  on  physical  examination  and  would  be  unsuspected 
but  for  the  use  of  the  roentgen  ray.  This  finding  emphasizes  the 
need  of  a  careful  history-  as  well  as  examination  in  all  individuals, 
before  ])roceeding  finally  to  interpret  the  findings  of  the  roentgen- 
ologist. By  way  of  digi'cssion,  it  may  be  interesting  to  point  out 
tlie  fact  that  though  measles  and  pertussis  have  been  known  to 
jjroduce  lesions  in  the  ui)))er  air  ])assages,  involvement  of  the  lower 
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tract  has  been  considered  a  c()nii)li('ati()n  and  Avas  tli(»u<;iit  to 
occur  only  when  evidences  of  bronchitis  or  of  broiicho-i)iieunioiiia 
were  discovered.  Our  ()l)s(>rvations  indicate  that  theic  may  be 
a  mikl  inflammatory  process  througliout  the  respiratory  passa<>;es 
in  a  Iaro:e  percentaije  of  the  so-called  uncomi)licated  cases  of  these 
diseases.  This  suii;_a;estion  warrauts  further  stud\'  iu  relatiou  not 
only  to  the  infections  under  consideration  })ut  also  other  infectious 
diseases.  That  such  shadows,  mediastinal  and  basal,  noted  in 
children  who  give  a  history  of  uncomplicated  measles  and  i)ertussis 
are  evidences  of  healed  processes  is  evidenced  by  our  experience 
that  similar  shadows  of  like  origin  have  remained  unchaugcd  aud 
without  the  development  of  clinical  symptoms  in  a  series  of  children 
observed  over  a  period  of  from  three  to  five  years.  Such  changes 
must  be  properly  evaluated  as  indices,  not  of  present  disease,  but 
of  lesions  past  and  healed,  not  as  warrants  for  the  diagnosis  of 
present  illness  and  the  institution  of  treatment,  but  as  scars  of 
infectious  met  and  overcome. 

Conclusions.  1.  The  data  obtained  on  j^ercussiou  and  auscul- 
tation of  the  lungs  of  normal  children  show  wide  variations  from 
a  fixed  standard.  These  variations  are  usual  and  are  considered 
to  be  within  normal  limits. 

2.  Failure  properly  to  evaluate  these  deviations  from  a  fixed 
standard  will  often  lead  to  the  unwarranted  diagnosis  of  disease 
and  to  the  institution  of  even  less  justifiable  treatment. 

3.  D'Espine's  sign  as  indicative  of  enlarged  tracheo-bronchial 
lymph  nodes  is  of  little  value. 

4.  Inasmuch  as  shadows  noted  in  roentgenograms  of  the  chest 
of  healthy  children  are  dependent  often  upon  alterations  that  per- 
sist as  the  residua  of  past  infections  of  the  respiratory  tract,  it  is 
obvious  that  a  careful  anamnesis  with  special  reference  to  all  in- 
fections is  necessary  if  diagnostic  errors  are  to  be  avoided.  Even 
a  history  carefully  taken  is  often  unreliable,  as  minimal  infections 
are  soon  forgotten  by  many  and  among  the  unintelligent  classes 
even  more  significant  indispositions  are  not  readily  recalled. 

5.  With  a  proper  ap])reciation  of  the  widest  \ariations  that  the 
normal  may  present  from  the  ideal,  the  informed  clinician  is  better 
able  correctly  to  understand  the  findings  of  the  roentgenologist, 
and  each,  cooperating  with  the  other,  is  less  liable  to  error. 

().  Recognition  of  and  familiarity  with  the  foregoing  data  is  of 
cardinal  and  practical  importance  to  every  patient,  potential  and 
established.  Without  a  proper  appreciation  of  the  facts  set  forth, 
no  intelligent  differentiation  between  a  normal  and  an  aVuiormal 
respiratorv  tract  can  be  made. 
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PLEURO-PULMONARY   REFLEX:   ITS  ETIOLOGY,  PREVENTION 
AND  TREATMENT. 

By  Harnett  P.  Stivelman,  M.I). 

MEDICAL     SUPERINTENDENT,    MONTEFIORE     COUNTRY     SANATORIUM,    BEDFORD     HILLS, 

NEW    YORK. 

(From  the  Montefiore  Country  yanatorium,  Bedford  Hills,  New  York,  Dr.  M. 
Fishberg,  Chief  of  Service.) 

The  fjeneral  belief  that  exploratory  thoracentesis  is  a  perfectly 
safe  procedure  has  iindoul^tedly  iiifluencefl  many  of  ns  to  resort 
to  this  diagnostic  measure  with  a  frequency  not  entirely  warranted 
by  the  positive  results  obtained.  Indeed,  it  is  a  matter  of  common 
knowledge  that  even  in  the  most  reputable  hospitals  a  great  many 
exploratory  punctures  yield  negative  results  and  might  have  been 
omitted  had  the  clinical  data  been  studied  with  more  care  and 
thoroughness.  However,  it  is  not  the  promiscuous  use  of  this 
procedure  insofar  as  it  betrays  wrong  diagnoses  that  })rompts  this 
discussion;  it  is  the  fact  that  accidents  and  even  fatal  issues  may 
follow  ordinary  thoracentesis,  especially  in  dry  ta])s,  that  prom})ts 
the  serious  consideration  of  this  subject. 

First  and  foremost  among  these  distressing  occurrences  is 
pleuro-pulmonary  reflex,  a  symptom-complex,  characterized  by 
cardio-respiratory  failure,  tonic  and  clonic  contraction  of  the  body 
musculature  and  loss  of  consciousness  which  may  appear  with 
amazing  and  dramatic  suddenness  in  the  course  of  pleural  puncture 
and  may  even  cause  death. 

To  Rogers^  we  are  inde})ted  for  the  first  description  in  1S()4  of 
a  case  of  })leural  reflex  in  a  girl  who,  in  the  course  of  exploratory 
pleural  puncture  was  seized  with  an  "eclamptic  fit."  Raynaud' 
in  1875  recorded  2  similar  cases  and  expressed  the  belief  that  such 
occurrences  are  more  common  than  the  literature  on  the  subject 
would  indicate. 

Soon  after  mmierous  cases  were  noted,  so  that  in  1 !)()"),  Roch'* 
was  able  to  <"oIlect  o!)  such  cases,  and  five  years  later  Cordier 
l)rought  uj)  the  total  to  84.  Dayton,^  in  1911,  in  an  excellent 
monograph  collected  2;-!  cases  in  which  pleural  reflex  occurred  as 
a  result  of  ordinary  thoracentesis,  15  of  which  ended  fatally.  Zesas,^ 
in  1914,  sunnnarized  54  cases  of  which  45  exhibited  tonic  and  clonic 
contractions  in  addition  to  cardio-respiratory  disturbances.  7  of 
the  21  fatal  issues  of  this  series  followed  ordinary  ex])loratory 
puncture. 

With  the  increase  in  the  number  of  ])atients  treated  with  arti- 
ficial j)iieumothorax  there  have  appeared  in  recent  years  numerous 
reports  of  tlic  occurrence  of  this  distressing  symptom-complex, 
so  that  ill  1915  Sachs''  was  able  to  collect  22  such  cases  among  1122 
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patients  so  treated  by  twenty-four  American  authors.  Forlanini '  has 
met  with  12  such  instances  in  his  134  cases,  and  Saugnian'^  in  seven 
and  a  half  years  encountered  22  such  accidents  all  together;  6  of 
these  were  mild  and  2  ended  fatally.  Similar  cases  were  reported 
by  Brauns,^  Beggs,^"  Lyon/^  Giese  and  C'onvvey/-  Stivehnan,'^ 
Castle,'*  I  nvcrrichf^^  and  others. 

Etiology.  In  estimating  the  dangers  of  thoracentesis  it  is 
important  to  take  into  consideration  those  instances  of  severe  and 
fatal  accidents  which  might  have  occurred  without  any  inter- 
ference. It  has  been  pointed  out  by  Weill,'*'  Brouardel'^  and  Lichten- 
stern^*  that  sudden  death  in  pleurisy  with  effusion  is  not  uncom- 
mon. Brouardel  records  the  case  of  a  man  who  was  being  pre- 
pared for  an  exploratory  thoracentesis,  but  died  as  the  physician 
was  entering  the  house.  Had  he  lived  a  few  minutes  longer  the 
l)leural  puncture  would  have  been  held  accountable  for  the  fatal 
issue.  It  must  be  pointed  out,  however,  that  the  postmortem 
examination  in  such  cases  reveal  pathological  processes  which  are 
in  themselves  incompatible  with  life,  namely,  extensive  thrombosis 
of  the  heart  or  pulmonary  arteries,  advanced  myocardial  changes, 
extreme  cardiac  displacement  and  torsion  of  the  larger  vessels  due 
to  copious  effusion  and  edema  of  the  sound  lung. 

It  is  different  in  the  case  of  pleuro-pulmonary  reflex.  Here  no 
such  pathological  lesions  are  discoverable.  Moreover,  inasmuch 
as  this  reflex  most  frequently  follows  thoracentesis  yielding 
negative  results,  i.  c,  in  the  absence  of  pleural  effusion  the 
distressing  symptoms  attended  therewith  cannot  be  explained  on 
the  basis  of  pathological  processes  due  to  or  resulting  from  ex- 
tensive effusions.  It  is  not  surprising  therefore,  that  numerous 
theories  have  been  promulgated  in  hope  of  throwing  some  light  on 
the  etiological  factors  concerned  in  the  production  of  this  distress- 
ing symptom  complex. 

Lemoine'^  is  of  the  opinion  that  these  accidents  in  the  course 
of  pleural  puncture  are  mere  coincidences.  Brauer-"  still  adheres 
to  the  idea  that  gas  embolism  is  the  cause  of  symptoms  attributed 
to  pleuro-pulmonary  reflex.  These  \iews  however,  seem  erroneous, 
inasmuch  as  they  fail  to  explain  the  fact  that  these  symptoms  have 
a  tendency  to  repeat  themselves  with  each  succeeding  pleural 
puncture. 

Absorption  of  toxic  material  has  been  considered  an  etiological 
factor,  but  as  a  matter  of  fact  these  distressing  symptoms  fre- 
quently occur  at  the  very  instant  the  needle  is  inserted  before 
absorption  of  anything  is  possible. 

Status  lymphaticus  has  been  .suspected  as  a  causative  factor,^! 
but  autopsy  findings  in  children  who  have  died  suddenly  in  the 
course  of  thoracentesis  fail  to  lend  any  support  to  this  view. 

Rapid  removal  of  large  quantities  of  pleural  exudate  may  give 
rise  to  severe  cardio-respiratory  embarrassment,  but  since  pleural 
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reflex  is  particularly  lial)lt'  to  follow  dry  tai)s,  it  cannot  be  explained 
on  the  l)asis  of  sudden  displacement  of  the  mediastinal  organs  con- 
sequent to  aspiration. 

Those  who  have  encountered  the  accident  in  the  course  of  induced 
j)neumothorax  have  attempted  to  explain  it  along  different  lines. 
The  inflation  of  the  j^leural  caA'ity  with  gas  which  is  below  the 
body  temperature  has  been  expressed  as  a  contributory  cause,'-- 
yet  this  accident  occurs  most  frequently  in  cases  where  inflation 
is  not  attempted  and  all  methods  fail  to  reveal  the  presence  of  air 
in  the  pleural  cavity.  Others  maintain  that  imperfect  anes- 
thetization of  the  needle  tract  predisposes  to'pleural  reflex.  Against 
this  is  the  fact  that  this  reflex  occurs  as  often  after  complete  anes- 
thetization of  the  needle  tract  as  when  no  anesthetic  is  used  at  all. 

The  first  intimation  of  the  reflex  origin  of  this  symptom-com- 
jjlex  Mas  made  by  Leudet'-''  as  early  as  1876.  He  recorded  the 
interesting  observation  that  epileptic  convulsions,  cardiac  syncope 
and  coma  may  follow  the  introduction  of  a  sound  into  the  pleural 
cavity  of  a  patient  operated  upon  for  the  relief  of  empyema. 

von  Saar-^  has  obtained  movements  of  the  up])er  limb  by  irri- 
tating the  parietal  pleura,  and  Davies'-^  is  of  the  opinion  that 
syncopal  attacks  are  produced  reflexly,  as  a  result  of  irritation  of 
the  pleuro-jjulmonary  tissue. 

Orlowsky  and  Fofanow-*'  express  a  similar  opinion  and  Langen- 
dorf  and  Zender-^  have  succeeded  in  ])roducing  sym]>tonis  onHnarily 
ascribed  to  pleural  reflex  by  irritating  the  perii)heral  ending  of 
the  vagus  nerve. 

Cordier-*  records  an  interesting  experiment.  After  cutting  the 
right  vagus  nerve  of  a  rabbit,  he  injected  4  cc  of  tincture  of  iodine 
into  its  right  })leural  cavity.  No  reaction  whatever  followed. 
He  then  injected  2  cc  of  tincture  of  iodine  into  the  left  pleural  cavity 
and  convulsions  occurred  almost  immediately.  Autopsy  findings 
failed  to  disclose  any  lesion  in  the  heart,  lungs  or  brain. 

Brodie  and  Russell'^  in  extensive  experimental  investigations 
have  found  that  the  pulmonary  nerve  fibers  at  the  root  of  the  lung 
in  the  bronchial  tubes  and  alveoli  would  respond  to  electrical 
stimulation  with  a  more  powerful  cardio-inhibitory  action  than 
any  other  of  the  branches  of  the  vagus.  But  since  they  found  no 
efi'ect  on  the  blood-pressure  from  stimulations  of  the  healthy  pleura, 
they  concluded  that  the  irritation  of  the  inflamed  i)leura  will  not 
give  rise  to  reflex  phenomena. 

In  connection  with  the  data  just  referred  to.  it  occurred  to  me 
that  the  experience  gained  from  pleural  pinictures  in  the  course 
of  therapeutic  pneumothorax  might  shed  some  light  not  only  on 
the  symptomatology  and  frequency  but  possibly  also  on  the  etiology 
of  pleuro-j)ulm()nary  reflex.  I  have  therefore  analyzed  the  data 
accumulated  in  the  last  five  years  during  which  ])eriod  there  have 
been  performed  at  our  sanatorium   162  thoracentesis  for  initial 


STIVELMAN:    PLEURO-PULMONARY    REFLEX  839 

pneumothorax  and  1824  secondary  i)leural  punctures  for  gas 
refills.  Careful  anesthetization  of  the  needk*  tract  with  novoeaine- 
adrenalin  preceded  all  punctures.  I'rinuiry  punctures  on  the 
other  hand  were  also  supplemented  \)y  a  subcutaneous  injection 
of  morphine,  §  jirain,  as  a  sedative  and  the  administration  of  sj). 
frumenti  as  a  stimulant.  The  results  of  our  analysis  are  shown 
in  the  accom])an>in^'  table  (page  840). 

Scrutiny  of  this  tal)le  discloses  the  fact  that  among  the  1()2 
primary  punctures,  i)leuro-pulmonary  reflex  was  encountered  in  7 
patients,  in  3  of  whom  the  attacks  recurred  on  subsequent  attempts 
to  enter  the  pleural  space.  Three  of  these  attacks  were  mild,  (> 
were  severe,  and  1  ended  fatally.  The  most  severe  and  outstand- 
ing svTnptom  during  the  attacks  was  cartlio-respiratory  embarrass- 
ment. It  was  present  in  all.  This  distressing  symptom  was  of 
the  vago-inhibitory  type  in  3  and  vasomotor  in  7,  the  former  being 
characterized  by  slowing  of  respiration  and  decreased  frequency 
and  increased  force  of  the  pulse,  the  latter  by  rapid,  shallow  and 
cessation  of  respiration,  and  rapid,  feeble  and  ultimately  imper- 
ceptible pulse  and  heart  beat. 

Unconsciousness  was  noted  in  4,  tonic  and  clonic  muscular  con- 
tractions in  .3,  and  temporary  i)aralysis  in  7.  Amblyopia  was 
noted  in  3  cases  and  loss  of  control  of  sphincters  in  1.  Precordial 
pain  was  severe  in  4.  In  7  instances  injury  to  the  visceral  pleura 
and  underlying  lung  tissue  undoubtedly  occurred.  This  was  evidenced 
by  frank  hemopytsis  or  blood-streaked  sputinn  innnediately  fol- 
lowing the  introduction  of  the  needle.  In  (>  of  these  cases  physical 
and  roentgenological  examinations  disclosed  the  existence  of  ex- 
tensive pleuro-pulmonary  infiltration  and  fibrosis  underlying  the 
point  of  puncture,  and  our  attempts  to  induce  ])neumothorax  in 
these  were  unavailing. 

On  the  other  hand,  among  the  1824  punctures  for  refills,  i.  e., 
thoracentesis  performed  in  those  cases  wherein  the  pleural  sur- 
faces were  widely  separated  from  each  other  by  pneumothorax  so 
that  the  needle  could  not  possibly  injure  the  visceral  pleura  and 
underlying  lung  tissue,  the  accident  occurred  but  twice.  In  1  of 
these  cases,  on  account  of  the  rapid  and  unexpected  reexpansion 
of  the  compressed  lung,  the  needle  caused  sufficient  injury  to  result 
in  frank  hemoptysis,  and  in  the  other  the  cardio-respiratory  embar- 
rassment was  of  the  vagotonic  or  inhibitory  ty])e  and  followed  what 
appeared  to  be  the  separation  of  an  adhesion. 

Comment.  Scrutiny  of  the  clinical  data  reveals  not  only  sug- 
gestive information  but  point  to  factors  which  have  a  definite 
etiological  relation  to  pleuro-pulmonary  reflex.  Dayton,''"  in  his 
excellent  monograph  on  pleural  reflex  occurring  in  the  coiu'se  of 
ordinary  exploratory  thoracentesis,  provides  data  which  are  both 
interesting  and  instructive.  He  found  that  in  17  of  his  23  cases 
there   was   definite   evidence   that   the  visceral   pleura   had   been 
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pierced  and  the  lung  underneath  injured.  In  oxfr  7")  per  cent  of 
these,  most  of  which  came  to  autopsy,  the  huiii'  underlyin<f  the 
point  of  puncture  was  consolidated  either  on  account  of  uin-e- 
solved  pneumonia,  tubercuk)sis  or  compression.  He  conchided 
therefore,  that  pleural  reflex  is  a  result  of  the  stimulation  of  the 
vagus  nerve,  probably  in  the  visceral  pleura  and  possibly  in  the 
lung  and  that  accidents  occur  more  often  in  cases  with  consolida- 
tion due  to  chronic  inflannnatory  changes. 

Saugman^i  has  observed  that  the  occurrence  of  ])leural  reflex 
in  his  wide  practice  has  markedly  decreased  since  he  uses  all  known 
methods  to  avoid  injury  to  the  lung  at  the  point  of  puncture. 

Our  own  observations  have  brought  out  4  significant  points. 
(1)  That  in  over  75  per  cent  of  all  cases  of  pleuro-pulmonary  reflex 
there  was  definite  evidence  of  injury  to  the  visceral  pleura  and 
underlying  lung  tissue.  (2)  That  in  these  cases  the  pleuro-pul- 
monary tissue  underlying  the  point  of  puncture  was  the  seat  of 
pathological  processes  of  an  acute  nature.  (3)  That  pleuro-pul- 
monary reflex  practically  never  followed  thoracentesis  when  the 
two  pleural  surfaces  were  widel\'  separated  l)y  induced  pneumo- 
thorax so  that  the  visceral  pleura  and  lung  tissue  could  not  possibly 
be  injured  by  the  needle.  (4)  That  puncture  of  the  parietal 
])leura  when  anesthetic  is  used  never  causes  symptoms  ordinarily 
ascribed  to  this  reflex. 

]Most  of  the  data  derived  from  experimental  investigation  are 
unfortunately  vague  and  even  misleading.  We  will  therefore 
refer  briefly  only  to  the  excellent  investigations  of  Capps  and 
Lewis  which  stand  out  in  bold  relief  against  the  haze  of  hypotheses 
and  theories  concerning  the  nature  of  pleural  reflex.  These 
observers  differ  from  Brodie  and  Russell  in  that  they  did  obtain 
pleural  reflexes  on  irritation  of  both  healthy  and  inflamed  pleural 
surfaces.  They  maintain  that  in  dogs  with  induced  pleurisy, 
excitation  of  the  inflamed  visceral  pleura  gives  varied  results. 
In  some  there  is  no  marked  change  in  the  blood-pressure,  while  in 
others  there  is  a  considerable  fall  in  the  blood-pressure  that  may 
often  be  fatal.  "These  reflexes,"  they  say,  "conform  to  two 
types  which,  as  a  rule,  occur  singly  but  may  be  combined.  (1) 
Cardio-inhibitor}'  type,  in  which  the  heart  is  slowed  and  pulse 
tracings  make  violent  excursions  with  great  range  between  systolic 
and  diastolic  pressure.  Respiration  is  slowed  and  inhibited. 
This  type  seldom  proves  fatal.  (2)  The  vasomotor  type,  in  which 
the  pulse  tracings  show  a  stearly,  rapid  decline,  with  no  great 
difference  in  systolic  and  diastolic  pressure,  is  frequently  fatal. 
Respiration  as  a  rule  is  shallow  but  may  be  rapid,  and  in  fatal 
cases  the  abdominal  viscera  are  much  engorged  from  great 
vasodilatation.  The  brain  shows  no  evidence  of  embolism  or 
hemorrhages.  The  cardio-inhibitory  reflex  is  central  because  it 
is  prevented  by  cutting  both  vagi.     Atropine  doses  paralyze  the 
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cardio-inhibitory  fibers  and  destroy  the  reflex.  The  vasomotor 
reflex  may  be  central  or  {)erij)heral.  If  central,  they  reach  the 
medulla  l)y  the  way  of  the  thoracic  sympathetic  nerves  and  no 
vago-sympathetics.  This  is  ]H-oved  by  failure  of  section  of  the 
xago-sympathetic  cord  to  alter  or  abolish  the  reflex.  If  peri])h- 
eral,  the  reflex  goes  from  the  ])ulmonary  fibers  to  the  jjulmonary 
plexus,  thence  to  the  thoracic  sympathetic  nerve,  downward  to 
the  splanchnic,  and  celiac  plexuses  in  the  abdomen.  This  reflex 
is  more  direct  than  the  central  form,  but  seems  inconsistent  with 
views  generally  accepted  as  to  the  cause  and  direction  of  impulses 
in  the  sym])athetic  nerve." 

It  is  apparent  therefore,  that  the  clinical  data  above  referred 
to  are  strongly  supported  by  the  results  of  the  experimental  investi- 
gations of  Capps  and  Lewis,  and  it  seems  fair  to  assume  that  in 
many  cases  it  is  the  injury  to  and  irritation  of  the  inflamed  visceral 
pleura  and  underlying  lung  tissue  that  give  rise  to  the  symptom- 
complex  now  designated  as  pleuro-pulmonary  reflex. 

Methods  of  Prevention.  In  the  light  of  our  present  conception 
of  the  etiology  of  this  distressing  reflex,  it  is  apparent  that  definite 
measures  can  be  taken  in  its  ])revention.  Indeed,  such  measures 
have  been  taken  by  most  skilled  pneumothorax  workers,  who, 
like  Saugman,  have  avoided  imnecessary  injury  to  the  visceral 
pleura  and  underlying  lung  tissue. 

It  betrays  a  lack  of  familiarity  with  the  literature  on  the  subject 
to  argue  that  cases  of  pleuro-pulmonary  reflex  are  rare,  and  those 
who  still  maintain  this  view  have  either  been  extremely  fortunate 
or  have  enjoyed  a  limited  observation.  To  quote  Dayton,  "one 
sudden  death  is  infinitely  more  convincing  than  many  negative 
experiences." 

A  thorough  consideration  of  the  clinical  history  and  physical 
findings  will  in  numerous  instances  make  an  exphjratory  puncture 
unnecessary  and  thus  prevent  accidents,  which  for  obvious  reasons 
are  ])articularly  apt  to  occur  in  dry  taps.  The  roentgen  ray  should 
l)e  used  in  many  doubtful  cases  in  great  preference  to  exploratory 
puncture.  When  there  is  a  suspicion  of  the  existence  of  a  small 
eflusion,  a  delay  of  a  day  or  two  to  clear  up  the  diagnosis  will  do 
no  harm  and  recent  developments  in  the  treatment  of  empyema 
l)oint  to  the  fact  that  even  in  purulent  exudates  a  little  patience 
on  the  part  of  the  operator  is  of  unquestionable  benefit  to  the  patient. 

When  there  is  a  definite  indication  for  exploratory  puncture, 
careful  anesthetization  of  the  entire  needle  tract,  especially  the 
d<'e])er  nniscuhiture  and  parietal  pleura,  should  be  carried  out  to 
avoid  if  possible  those  reflex  impulses  which  may  originate  in  it. 

Most  observers  are  in  agreement  with  Saugman  that  it  is  only 
in  exceptional  cases  that  a  needle  longer  than  3  cm.  is  necessary 
for  thoracentesis.  We  frequently  miss  the  t^xudatc  and  injure 
the  lung  by  going  in  too  (\vv\>  with  the  larger  needles.      Furthe?- 
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more,  experience  shows  that  aspiration  for  diagnostic  ])urposes 
can  be  done  through  the  anesthetizing  needle  in  all  cases  not 
excluding  those  in  whicli  the  exudate  is  thick  and  cheesy.  Added 
caution  is  to  be  exercised  when  fluid  is  not  easily  obtainable,  for 
it  is  in  dry  taps  that  the  chances  of  injuring  tlie  N'isceral  ])leura 
and  underlying  lung  tissue  are  very  great.  The  mesial  })ortion 
of  the  chest  should  be  avoided,  even  though  great  care  is  taken 
to  prevent  injury  to  the  larger  vessels,  the  pericardium  and  its 
contents,  because,  as  has  been  shown  by  Brodie  and  Russell, 
injury  to  the  larger  nerve  trunks  at  and  near  the  hilus  region  may 
result  in  severe  and  even  fatal  accidents.  I'nder  no  circumstances 
should  the  needle  be  moved  laterally  after  it  is  inserted  into  the 
pleural  ca^■ity.  Xor  should  the  point  of  the  needle  be  permitted 
to  inscribe  arcs  of  a  circle  within  the  thorax.  Such  manipulation 
offers  sure  means  of  injuring  the  lung  and  pleura.  It  is  far  safer, 
in  searching  for  fluid,  t^  make  several  punctures  at  different  points 
in  the  chest  than  to  move  the  needle  in  several  directions  from  one 
point  of  puncture.  It  is  important  for  reasons  already  recounted, 
to  choose  the  point  of  puncture  as  far  away  from  the  inflamed 
pleuro-pulmonary  tissue  as  possible,  and  in  localized  collections 
of  fluid  the  roentgen  ray  will  indicate  the  safest  point  to  go  into 
with  a  certainty  far  surpassing  that  of  the  most  skilful  diagnostician. 

No  less  caution  is  to  be  exercised  in  the  initial  inflation  in  pneu- 
mothorax. Indeed,  the  chances  for  accident  are  even  greater 
than  in  exploratory  thoracentesis,  because  the  visceral  pleura 
and  lung  tissue,  not  being  pushed  away  by  fluid,  can  very  readily 
be  injured  by  the  intruding  needle.  A  point  of  puncture  must 
be  chosen  as  remote  as  possible  from  the  main  lesion  and 
hilus  region.  Adhesions  must  be  avoided.  And  while  it  is 
often  possible  to  keep  away  from  the  site  of  the  main  lesion, 
no  known  method  can  definitely  exclude  the  presence  of  adhesions 
at  a  certain  point.  Indeed,  they  are  present  where  we  least  expect 
them  and  the  roentgen  ray  often  fails  to  point  to  their  existence. 
As  a  rule,  it  is  safest  to  go  into  an  area  giving  a  good,  resonant 
note  on  percussion  and  fair  breath  sounds  on  auscultation;  and 
while  it  is  obvious  that  a  free  pleural  space  may  easily  be  founrl 
in  an  area  over  which  pleural  friction  sounds  are  audible,  it  is 
certain  that  punctures  at  such  points  are  fraught  with  danger. 

A  short  needle,  not  longer  than  8  cm.  and  of  narrow  gauge  should 
be  used  for  anesthetizing  purposes  and  the  inflations  should  be 
given  through  the  same  needle.  This  can  be  accomplished  in  all 
cases  presenting  a  free  pleural  space.  In  the  past  five  years  we 
have  not  failed  to  induce  all  our  initial  pneumothoraces  with  the 
anesthetizing  needle.  The  use  of  a  longer  and  wider  caliber  needle 
is  not  only  uimecessary  but  distinctly  dangerous,  and  that  accidents 
with  these  needles  are  not  more  common  than  rei)orted  is  due  either 
to  good  fortune,  or  more  probably  to  the  disinclination  on  the  part 
of  their  users  to  divulge. 
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The  old  practice  of  asking  the  patient  to  cough  while  the  needle 
is  in  the  chest  cavity  so  as  to  augment  the  manometric  oscillations 
is  mentioned  here  only  to  be  condemned.  There  is  no  surer  way 
to  injure  the  pleura  and  lung  tissue. 

A  needle  that  is  blocked  can  be  made  patent  by  the  stilet,  or 
by  aspiration  with  a  syringe  which  should  at  all  times  be  connected 
to  the  pneumothorax  needle. 

Treatment.  When  symptoms  pointing  to  pleuro-pulmonary 
reflex  make  their  appearance,  the  needle  shouhl  be  forthwith  with- 
drawn from  the  pleural  cavity.  When  the  cardiac  embarrassment 
is  of  the  vago-inhibitory  type,  reassurance  of  the  patient  and 
patience  on  the  part  of  the  operator  are  all  that  is  necessary.  Atro- 
pine, to  counteract  the  vagus  inhibition,  may  be  administered  sub- 
cutaneously  in  fair  doses. 

On  the  other  hand,  should  the  cardiac  em)>arrassment  be  of  the 
vasomotor  type,  adrenalin  is  urgently  indicated  and  stimulation 
is  at  once  to  be  resorted  to.  Hot  coft'ee,  per  rectum,  and  camphor 
in  ether  suljcutaneously  have  been  strongly  recommended.  The 
vast  majority  of  patients  recover  in  from  half  an  hour  to  one  hour, 
although  amblyopia  and  temporary  paralysis  may  persist  for 
several  hours.  These  however,  leave  no  permanent  defects.  The 
])atient  should  remain  in  bed  for  a  few  days  or  until  such  time 
when  all  symptoms  due  to  the  reflex  phenomena  have  disappeared. 

It  is  pertinent  to  mention  that  inasmuch  as  pleuro-pulmonary 
reflex  has  a  tendency  to  repeat  itself  in  subsequent  pleural  punctures 
for  the  induction  of  pneumothorax,  most  operators  are  in  entire 
accord  with  Forlanini  who  deems  it  advisable  to  abandon  this 
form  of  therap\'  when  the  accident  occurs  with  each  of  the  first 
two  attempts  to  enter  the  pleural  space.  Failure  to  heed  this 
warning  may  and  actually  has  entailed  sad  consequences. 

Summary.  1 .  Pleuro-])ulmonary  shock  or  reflex  may  occur  with 
amazing  and  dramatic  suddenness  in  the  course  of  ordinary  ex- 
l)loratory  thoracentesis  and  pleural  ])uncture  for  the  induction  of 
therapeutic  pneumothorax. 

2.  The  most  constant  and  distressing  feature  of  this  symptom- 
complex  is  cardio-respiratory  failure.  Among  other  outstanding 
symptoms  are  tonic  and  clonic  contraction  of  the  body  muscu- 
lature, amblyopia,  temj^orary  paralysis  of  various  parts  of  the 
body,  and  loss  of  consciousness.     Severe  cases  may  end  fatally. 

3.  The  cardio-respiratory  failure  may  be  of  (a)  the  cardio-in- 
hibitory  type  in  which  the  heart  is  slowed  and  the  pulse  is  slow  and 
forceful,  with  great  range  l)etween  systolic  and  diastolic  pressures, 
and  the  respiration  greatly  inhibited;  (b)  the  vasomotor  type  (the 
more  dangerous)  in  which  the  pulse  becomes  rapid,  feeble  and  imper- 
ceptible and  respiration  is  shallow  and  hurried,  and  (c)  a  com- 
l)ination  of  the  two  types. 

4.  Clinical  and   experimental  evidence  lead  us  to  believe  that 
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injiirY  to  the  inflamed  Yisceral  pleura  and  lung  tissue  underlying 
the  point  of  puncture  is  a  definite  factor  in  the  causation  of  this 
distressing  symptom-complex.  It  is  for  this  reason  that  thoracen- 
tesis in  cases  with  copious  pleural  efi'usion  or  extcnsiYe  pneu- 
mothorax, that  is,  punctures  in  cases  where  the  lung  tissue  and 
Yisceral  pleura,  on  account  of  their  position,  cannot  he  injured 
by  the  intruding  needle,  are  rarely  if  cYcry  followed  l)y  this  accident. 

5.  Attempts  at  pleural  aspiration  in  doubtful  cases  and  ])unctures 
for  initial  pneumothorax,  because  of  the  fact  that  the  inflamed 
visceral  pleura  and  lung  tissue  immediately  underlie  the  j)()iiit  of 
puncture,  should  be  made  with  the  greatest  caution,  as  it  is  in  such 
cases  that  this  symptom-complex  is  most  liable  to  occur. 

G.  Pleural  jmnctures  in  such  cases  should  be  made  as  far  away 
as  possible  from  the  site  of  the  main  lesion.  The  needle  should 
be  of  small  caliber,  held  firmly  and  prcYcnted  from  moving  within 
the  chest  cavity.  It  is  safer  in  order  to  avoid  injury  to  the  visceral 
pleura  to  make  several  punctures  at  different  points  on  the  chest 
wall  than  to  move  the  needle  in  several  directions  from  one  point 
of  jnmcture. 

7.  In  hospital  practice  it  is  far  safer  in  cases  of  doubtful  or 
localized  pleural  effusions  to  depend  on  the  roentgenological  exami- 
nations which  will  indicate  the  presence  of  such  eft'usions  with  an 
accuracy  far  surpassing  that  of  the  most  skilful  diagnostician. 
This  applies  to  })urulent  as  well  as  serous  eft'usions. 

8.  When  symptoms  pointing  to  the  reflex  make  their  appearance, 
the  needle  should  be  at  once  withdrawn.  If  the  cardio-respiratory 
failure  is  of  the  cardio-inhibitory  type,  reassurance  of  the  patient 
and  a  little  patience  on  the  part  of  the  physician  is  all  that  is  neces- 
sary, although  atropine  may  be  given  subcutaneously  in  severe 
cases,  none  of  which  however,  have  proven  fatal.  If  the  cardio- 
respiratory failure  is  of  the  vasomotor  type,  adrenalin  should  at 
once  be  given  subcutaneously  and  stimulation  should  be  resorted 
to.  Hot  coft'ee,  per  rectum,  caffein  and  cam])hor  subcutaneously 
have  been  found  most  useful.  The  tem])orary  paralysis  and 
amblyopia  as  a  rule  clear  up  completely  within  a  few  days  and 
require  no  special  treatment. 
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STUDIES  IN  RENAL  FUNCTION  AND  METABOLISM  IN  A 
CASE  OF  DIABETES  INSIPIDUS. 

By  David  S.  IIaciien,  B.S.,  M.I). 

ASSIST.\NT  IN  INTERNAL  MEDICINE,  UNIVERSITY  OF  CINCINNATI,  COLLEGE  OF  MEDICINE; 
RESIDENT  PHYSICIAN,  CINCINNATI  GENERAL  HOSPITAL, 
CINCINNATI,    OHIO. 

(From  the  Medical  Clinic  of  the  Cincinnati  General  Hospital.) 

Diabetes  insipidus  is  a  disease  coneerniiisj:;  the  etiology  of  wliieh 
we  are  still  larp;ely  in  the  dark.  That  it  bears  some  relation  to 
disturl)ed  pituitary  function  seems  probable,  yet  much  remains 
to  be  done  to  elucidate  the  relationship. 

During  the  course  of  a  study  of  a  case  of  diabetes  insipidus 
admitted  to  the  medical  wards  of  tiie  Cincinnati  (Tcneral  Hospital, 
several  unusual  findings  were  made  concerning  the  renal  function, 
blood  chemi.stry  and  the  metal)olism  of  the  individual.  It  was 
thought  wise  to  report  these  findings  in  a  further  endeavor  to  aid 
in  determining  the  principles  underlying  the  cause  of  the  polyuria. 

The  effect  of  pituitary  extract  (posterior  lobe)  in  reducing  the 
urinary  out])ut  in  cases  of  diabetes  insipidus  was  again  demonstrated, 
as  well  as  its  ability  to  concentrate  the  urine.  A  study  of  the 
antidiuretic  effect  of  pituitary  extract  upon  other  conditions  pro- 
ducing polyuria,  such  as  chronic  interstitial  nephritis  and  diabetes 
mellitus,  is  now  in  ])rogress. 

A  review  of  the  snbject  will  be  dispensed  with  because  excellent 
reviews  are  to  be  found  in  the  Oxford  Medicine,^  in  articles  by 
Barker  and  INIosenthal,-  Rabinowitch/  and  Weir,  Larson,  and 
R  own  tree.' 
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Case  Report.  — f 7/? r/'  Complainl.  A  male,  white  hoy,  a^ed 
twelve  years,  was  admitted  Deeemher  2(),  1921,  to  the  serviee  of 
Dr.  Roger  S.  Morris,  eom})laining  of  "water  diahetes." 

Family  History.     The  family  history  is  essentially  negative. 

Previous  History.  Patient  had  scarlet  fever  one  year  ago;  the 
exact  time  and  duration  of  the  disease  was  not  known.  Immediately 
following  this,  he  developed  a  polyuria. 

Present  Ulness.  For  the  past  year  the  patient  luul  heen  voiding 
as  frequently  as  twehe  to  fifteen  times  during  the  day  and  four 
to  five  times  during  the  night.  The  quantity  of  urine  voided  each 
time  w^as  about  a  pint.  There  had  been  no  burning  upon  mic- 
turition. He  said  that  frequently  there  was  a  feeling  of  discomfort 
over  the  bladder  region  just  before  voiding.  At  times  he  would 
become  quite  thirsty  and  would  void  soon  after  the  intake  of 
water.  Enuresis  was  a  common  occurrence.  His  appetite  was 
moderate  and  there  had  been  no  loss  of  weight  during  the  past 
year. 

Physical  Examination.  Examination  made  by  Dr.  ^Morris 
revealed  a  fairly  well  developed  and  nourished  boy  lying  quietly 
in  bed.  The  complexion  was  fair.  Hair  was  blonde;  the  texture 
was  fine.  Xo  deformities  of  the  head.  The  skin  was  soft  and 
clear.  There  was  no  abnormal  growth  of  the  body  hair  for  a  boy 
of  this  age.  The  posterior  chain  of  cervical  glands  was  felt.  Epi- 
trochlear  glands  were  palpable.  The  heart,  lungs,  and  abdomen 
were  normal.  The  reflexes  were  equal  and  active.  Blood-pressure: 
Systolic,  95;  diastolic,  bo. 

Routine  Laboratory  Record.  Blood.  Wassermann  was  negative. 
Red  blood  cells,  4,020,000;  leukocytes,  11,200;  hemoglobin,  80 
per  cent  (Sahli).  Difi'erential  count:  Polymorphonuclear  neu- 
trophiles,  (51.5  per  cent;  lymphocytes,  33.5  per  cent;  eosinophiles, 
1  per  cent;  large  mononuclears  and  transitionals,  3  per  cent; 
unclassified,  1  per  cent. 

Urine.  Clear,  pale,  acid  reaction,  no  sediment,  specific  gravity 
1.003,  microscopical  examination  negative.  Patient  voided  almost 
hourly  in  amounts  ranging  from  300  to  .500  cc.  The  daily  twenty- 
four  hour  urinary  output  ranged  between  3  and  9  liters;  accurate 
records  could  not  be  kept  because  patient  voided  involuntarily 
during  the  night.  The  specific  gravity  was  fixed  ranging  between 
1.001  and  1.003  during  the  twenty-four  hour  period.  The  relation- 
ship between  the  individual  voidings  and  the  specific  gravity  is 
shown  in  Fig.  1. 

Roentgenogram  of  Skull.  Stereoscopic  plates  of  the  skull  made 
with  the  left  side  down  showed  no  abnormalities.  The  sella 
turcica  was  slightly  shallow. 

Treatment.  The  value  of  the  administration  of  posterior  lobe 
pituitary  extract  in  cases  of  diabetes  insipidus  being  known,  as 
demonstrated  by  R.  von  den  ^'elden,  the  patient  was  started  on 
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the  dried  extract.  Increasing  doses  of  the  salol  coated  and  non- 
coated  pills  up  to  3  <i;rains,  three  times  daily  failed  to  produce  the 
desired  effect.  The  intranuiscular  injection  method  was  then  re- 
sorted to  with  immediate  and  striking  results.  One  cc  of  obstetrical 
])ituitrin*  injected  intramuscularly  relieved  the  thirst  and  decreased 
the  polyuria  (Fig.  2).  The  effects  of  the  extract  were  noted  within 
ten  minutes  and  lasted  over  a  period  of  eight  to  ten  hours.  The 
action  of  the  drug  in  concentrating  the  urine,  its  effect  on  the 
])hthalein  output,  blood  chemistry  and  basal  metabolism  will  now 
be  considered  in  detail. 
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Fig.  1. — A  chart  showing  the  specific  gravity  and  individual  voidings  of  a  typical 
twenty-four-hour  period  before  the  administration  of  pituitrin  in  any  form.  Note 
(Curve  A)  the  very  low  and  constant  specific  gravity. 


The  Effect  of  Pituitrin  on  the  ITrinary  Secretion.  During 
his  stay  in  the  hospital,  the  patient  was  kept  on  the  regular  hospital 
diet.  Water  was  allowed  as  desired.  In  Table  I  is  given  the 
volume,  specific  gravity,  chloride  and  urea  nitrogen  concentration 
(liu'ing  a  twenty-four  hour  period,  f  It  will  be  seen  that  the  patient 
voided  8,010  cc  of  urine  during  twenty-four  hours,  the  quantities 
voided  ranged  between  .■)<)()  and  510  cc.  The  specific  gravity  varied 
between  1.002  and  1.010,  the  maximum  of  salt  concentration  was 
only  0.105  per  cent  and  that  of  the  urea  nitrogen  was  0.08  per 
cent.  The  total  grams  of  salt  secreted  was  10  and  the  total  grams 
of  urea  nitrogen  secreted  was  5.88,  both  of  which  were  normal 
for  the  patient  under  the  diet  given.  Fig.  3  is  a  graphic  rej^resent- 
ation  of  the  essential  features  shown  in  Table  I. 

In  Table  II  are  given  the  volume,  specific  gravity,  salt,  and 
urea  nitrogen  concentrations  of  a  twenty-four  hour  period  during 
which  the  patient  had  received  2  cc  of  ol)stetrical  pituitrin  intra- 

*  An  aqueous  extract  of  the  posteri(jr  lo))('  of  the  i)ituitary  i)repared  by  Parke, 
Davis  &  Co.  for  ol)stetrical  use. 

t  The  sodium  chloride  was  determined  by  the  \'ollhard  principle,  and  the  urea 
nitnjgen  by  the  direct  Nesslerization  method  of  Folin.  During  tliis  period  the 
patient  received  the  dried  extract  of  pituitary  gland  by  mouth. 
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before  the  administration  of  i)ituitrin  hypodermatically.  Note  the  low  specific 
gravity  and  the  low  chloride  and  urea  nitrogen  percentages. 


TABLE   I.  — ANALYSES    OF    URINE   DURING    ORAL   ADMINISTRATION 

OF    PITUITRIN. 


Tiinc. 

Urine. 

No. 

Na 

CI. 

Urea  nitro<;en. 

Vohiinr. 
ST. 

Specific 

Kravity. 

Per  cent. 

Grani.s. 

Per  cent. 

Grams. 

1    .       .       .       . 

A.M. 

8.10 

450 

1.007 

0.165 

0.74 

0.060 

0.27 

9 

8.40 

480 

1.007 

0.150 

0.72 

0.070 

0.34 

3 

0..30 

360 

1.006 

0.045 

0.16 

0.045 

0.16 

4 

10.10 

480 

1.008 

0.150 

0.72 

0.080 

0.38 

5 

10.50 

420 

1.006 

0.090 

0.38 

0.070 

0.29 

6 

11.15 

510 

1.006 

0.090 

0.46 

0.070 

0.36 

P.M. 

7    .      .      .      . 

12.10 

450 

1.008 

0.070 

0.31 

0.070 

0.32 

8 

1.30 

480 

1.001 

0.070 

0.34 

0.080 

0.38 

•J 

2.00 

480 

1.003 

0.056 

0.27 

0.050 

0.24 

10 

3.00 

420 

1.002 

0.045 

0.18 

0.070 

0.29 

11 

4.00 

480 

1.008 

0.090 

0.43 

0.050 

0.24 

12 

5.00 

480 

1.006 

0.090 

0.43 

0.060 

0.29 

13 

5.35 

480 

1.010 

0.090 

0.43 

0.050 

0.24 

14 

7.00 

300 

1.010 

0.150 

0.45 

0.070 

0.21 

Total  dav     . 

6270 

6.02 

4.01 

7  l'..M.  to  7  A.M. 

24  hours 

2340 

1.007 

0.170 

3.98 

0.080 

1.87 

Total       .      . 

8610 

10.00 

5.88 
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TABLE    II.  — ANALYSES    OF    URINE    FOLLOWING    ADMINISTRATION 
OF   2    CC   OBSTETRICAL   PITUITRIN   HYPO. 


Titnc. 

Quunitalive  uriiie  analysis. 

No. 

NaCl. 

Urea  nitrogen. 

Voluiiic. 
C<-. 

Spocific 
gravity. 

Per  cent.  [    Grams. 

Per  pent. 

Grams. 

A.M. 

! 

1    .      .      .      . 

7:.u) 

280 

1.005 

0.105         0.462 

0.050 

0.140 

2    .       .       .       . 

S..^)0 

220 

1.004 

0.115         0.253 

0.054 

0.119 

3    .       .      .       . 

10. 00 

200 

1.014 

0.340         0.680 

0.360 

0.720 

4-  .      .      .      . 

11.10 

P.M. 

2(30 

1.014 

0.650    1     1.690 

0.208 

0.541 

5    .       .      .      . 

1.00 

800 

1.012 

0.335         1.005 

0.375 

1.125 

G    .      .      .       . 

2.10 

300 

1.008 

0.160    1    0.480 

0.190 

0.570 

7    .      .      .      . 

:^.oo 

240 

1.007 

0. 145         0.348 

0.125 

0.300 

8    .      .      .      . 

4.30 

200 

1.007 

0.175         0.350 

0.111 

0.222 

9    .      .       .       . 

(j.:u) 

300 

1.009 

0.155     {    0.465 

0.133 

0.399 

10    ...      . 

7.10 

200 

1.006 

0.150         0.300 

0.077 

0.154 

Total  day 

2500 

6.033 

4.290 

7.10P.M.to7A.M. 

24  hours 

1000 

0.200         2.000 

0.272 

2.720 

Total      .      . 

3500 

....      ]    8.033 

7.010 

One  cubic  centimeter  of  pituitrin  intramuscularly  at  8  a.m.  and  8  p.m. 

iiiiiscularly;  1  cc  at  8  a.m.  and  the  other  cc  at  8  p.m.  K  will  be 
seen  that  the  patient  voided  3500  cc  during  twenty-four  hours; 
the  quantities  voided  ranged  between  200  and  .'500  cc;  the  specific 
gravity  varied  between  1.004  and  1.014,  the  mapciinmn  of  salt  con- 
centration was  0.050  per  cent  and  that  of  the  urea  nitrogen  was 
0.375  per  cent.  The  total  number  of  grains  of  salt  secreted  was  8.033, 
and  that  of  the  urea  nitrogen  was  7.010.  Fig.  4  is  a  graphic  represent- 
ation of  the  essential  features  presented  in  Table  II.  Curves  are 
drawn  illustrating  the  variations  in  the  urea  nitrogen  and  salt 
concentration  and  the  specific  gravity  from  hour  to  hour.  It  will 
be  seen  that  the  maximum  height  of  the  urea  nitrogen,  the  salt 
concentration  and  the  specific  gravity  curve  was  reached  approx- 
imately between  two  and  three  hours  following  the  intra-muscular 
injection  of  1  cc  of  pituitrin. 

Sunimari/.  From  these  findings  it  is  justifiable  to  conclude,  that 
in  some  obscure  way  pituitrin  has  the  power  of  concentrating  the 
urine.  As  shown,  both  in  Table  II  and  in  Fig.  4  the  maximum  of 
concentration,  as  indicated  by  the  specific  gravit3^  salt  and  urea 
nitrogen  percentages,  is  reached  approximately  between  two  and 
three  hours  after  the  intramuscular  injection  of  1  cc  of  pituitrin. 
The  specific  gravity  curve  ajjproaches  the  normal,  showing  a 
variation  of  ten  points  during  the  day. 
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The  Effect  of  Fituitkin  upon  the  Phthalein  Output.  A 
further  stiulx'  of  renal  function  was  then  made  by  means  of  the 
plithalein  test  of  liowntree  and  (reraghty.  The  phthalein  test 
performed  a  few  days  after  admission  showed  an  excretion  of  only 
L'()  ])er  cent  of  the  dye  in  two  hours;  IS  per  cent  the  first  hour;  S 


Fig.  4. — Note  tlie  rise  in  the  specific  gravity  and  the  urea  nitrogen  and  salt  per- 
centages. Maximum  rise  occurred  about  three  hours  after  1  cc  of  pituitrin  was 
given  hypodermatically. 

per  cent  the  second  hour.  A  few  days  later,  a  second  i)hthalein 
test  showed  an  e;>cci-eti()n  of  .36  per  cent  of  the  dye  in  two  hours; 
'M  ])(T  cent  the  first  hour  and  5  per  cent  the  second  liour. 

A  similar  test  was  performed  during  the  course  of  treatment  as 
follows:  The  patient  was  given  1  cc  of  pituitrin  intramuscularly 
at  7.4")  A.M.  followed  hy  2  glasses  of  water.     At  S.OO  a.m.  (fifteen 
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minutes  later)  1  cc  of  phenolsulphonephthulein  was  administered 
intramuscularly.  The  urine  passed  was  collected  for  the  first 
hour  and  second  hour  respectively.  Forty-two  i)er  cent  of  the  dye 
was  excreted  durin<;;  the  iirst  hour  and  17  ])er  cent  during  the  second 
hour  or  a  total  of  o!)  i)er  cent  in  two  hours. 

The  pituitrin  was  then  discontinued.  Thirty-six  hours  later 
another  phthalein  test  was  performed  showing  an  excretion  of  40 
per  cent  of  the  dye  in  two  hours;  28  per  cent  the  first  hour  and  12 
per  cent  the  second  hour.  These  hndings  are  grai)hicall}'  shown  in 
Fig.  5. 
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Fig.  5. — Note  the  increase  in  the  phthalein  output  immediately  following  the 
injection  of  pituitrin  and  then  the  decrease  after  thirty-six  hours  of  abstinence  from 
the  drug. 


Siiviviary.  From  these  results  one  may  conclude  that  pituitrin 
has  not  only  produced  an  increase  in  the  salt  and  urea  nitrogen 
concentration  of  the  urine,  l)ut  also  an  increase  in  the  phenol- 
sulphonephthalein  output.  Thus  it  is  evident  that  the  secretion 
of  the  dye  and  that  of  the  salt  and  urea  are  more  or  less  parallel 
in  nature  in  this  case  of  diabetes  insipidus. 

Effect  of  Pituitrin  on  the  Blood  Chemistry.  Blood 
analyses*  were  made  before  and  after  the  administration  of  pituitrin 
intramuscularly.  Before  treatment  the  blood  analysis  was  as 
follow^s: 

Mg.  per  100  cc 
of  blood. 

Sugar 87.0 

Urea  nitrogen 8.3 

Uric  acid 1-8 

Chlorides 515.0 

*  The  blood  constituents  were  determined  by  the  system  of  Folin  and  Wu.^  The 
blood  chlorides  were  determined  by  the  method  of  Whitehorn." 
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A  specimen  of  blood  was  then  taken  three  hours  after  the  injection 
of  1  cc  of  pituitrin  intramuscularly.  This  time  was  selected  because 
it  was  shown  that  urine  of  maximum  concentration  (Table  II  and 
Fig.  4)  was  excreted  between  two  and  three  hours  after  the  intra- 
muscular injection  of  the  pituitrin.  The  analysis  of  this  blood  was 
as  follows:! 

Mg.  per  100  cc 
of  blood. 

Sugar 111.0 

Urea  nitrogen 10. 0 

Uric  acid 3.5 

Chlorides 370.0 

Sunimary.  Thus  it  will  be  seen  that,  although  there  was  some 
variation  in  the  blood  chemical  picture  before  and  after  the  pituitrin 
treatment,  all  of  the  figures  were  within  normal  limits.  The 
blood  findings  were  similar  in  the  lo  cases  reported  by  Weir,  Larson, 
and  Rowntree.^  But  upon  more  careful  examination  it  will  be 
seen  that  there  was  an  increase  in  the  concentration  of  all  the  sub- 
stances with  the  exception  of  the  chlorides  which  were  markedly 
decreased. 

Effect  of  Pituitrin  on  the  Basal  Metabolis:m.  The  relation 
between  the  basal  metabolism  and  the  water  excretion  of  the  kidney 
before  and  after  pituitary  administration  was  studied  by  Raphael 
Isaacs.  The  Sanborn-Benedict  apparatus  was  used.  The  normal 
oxygen  consumption  was  taken  from  Benedict  and  Talbot's  table 
for  normal  standards  of  basal  metabolism  for  boys  and  gu'ls.^  Before 
any  treatment  was  started  the  basal  metabolic  rate  was— 5  per 
cent.  After  a  month  of  the  administration  of  pituitary  substance 
in  coated  and  non-coated  pills  by  mouth  the  rate  was  —5.68  per 
cent.  After  six  weeks,  during  which  time  the  pituitrin  was  given 
hypodermatically,  the  basal  metabolic  rate  w^as  —1.9  per  cent 
twelve  hours  after  the  injection  of  1  cc  of  pituitrin.  Then  1  cc 
of  pituitrin  was  given.  Forty-five  minutes  later,  the  basal  meta- 
bolic rate  was  4-1.3  per  cent.  The  calculated  urinary  output, 
the  vital  capacity,  and  the  respiratory  and  pulse  rates  were  as 
follows: 

TABLE    III. 


Basal  metabolic  rate 
Urinary  output 
Vital  capacity  . 
Respiratory  rate     . 
Pulse  rate    . 


Before  pituitrin.  After  pituitrin. 

—  1.9  per  cent  +1.3  per  cent 

SOO  cc  per  hour  75  cc  per  hour 

2350  cc  2250  cc 

14  per  minute  16  per  minute 

76  per  minute  80  per  minute 


t  On  this  examination,  noii-protein  nitrogen  and  creatinine  determinations  were 
also  made  with  the  foUowiiij;  results:  Non-protein  nitrogen,  35.3  mg.  per  100  cc 
of  hlood;  creatiuirif,   1.5  mjr.  per  100  cr  of  blood. 
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Sinintiari/.  It  will  he  noted  tiiat,  although  the  water  output 
dropped  from  800  ee  to  75  ec  per  hour,  tliere  was  scarcely  any 
perceptible  change  in  the  basal  metabolic  rate.  Two  interpre- 
tations are  possible.  Either  the  excretion  of  water  by  the  kidney 
does  not  involve  "work"  and  the  consumption  of  oxygen,  or  else 
the  decreased  oxygen  consumption  resulting  from  the  lessened 
urinary  out])ut  was  compensated  for  by  increased  oxidations 
elsewhere. 

Conclusions.  I .  Two  cc  of  obstetrical  pituitrin,  administered  intra- 
muscularly during  a  twenty-four  hour  period  decreased  the  polyuria 
in  a  case  of  diabetes  insipidus.  The  specific  gravity  was  raised 
and  the  percentage  of  salt  and  urea  nitrogen  was  increased.  The 
maxhnum  concentration  was  reached  within  three  hours  after  the 
injection  of  the  pituitrin.  The  drug  produced  its  effect  immediately 
(within  ten  minutes)  and  was  only  transient  in  its  action;  the  effect 
of  1  cc  lasting  from  eight  to  twelve  hours. 

2.  Pituitrin  injected  hypodermatically  enabled  the  kidney  to 
excrete  a  larger  amount  of  phenolsulphonej)hthalein. 

3.  The  concentration  of  the  urea  nitrogen,  uric  acid,  and  sugar 
in  the  blood  was  almost  doubled  within  three  hours  after  the 
injection  of  1  cc  of  pituitrin.  The  blood  figures  before  and  after 
injection  of  the  pituitrin  remained  within  normal  limits. 

4.  There  was  no  apparent  relation  between  the  basal  metabolism 
and  the  water  excretion  of  the  kidney  before  and  after  pituitrin 
administration.* 

*  The  writer  wishes  to  thank  Drs.  Cecil  Striker,  Joseph  Ganim,  Floyd  Hendrickson 
and  Miss  Agnes  Wolfstein  for  their  help  in  the  completion  of  this  case.  He  is  deeply 
indebted  to  Dr.  Roger  S.  Morris  for  his  many  suggestions  and  the  privilege  of 
reporting  this  case. 
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SPLENIC  ANEMIA :  A  CLINICAL  AND  PATHOLOGICAL  STUDY 
OF  SIXTY-NINE  CASES.* 

By  William  C.  Chaney,  M.D., 

THE    MAYO    FOUNDATION,    ROCHESTER,    MINN. 

OsLEK,  in  his  Principles  and  Practice  of  Medicine,  discusses 
splenic  anemia  inider  the  heading,  "Primary  Splenomegaly  with 
Anemia,"  which  he  defines  as  "a  primary  disease  of  the  spleen  of 
unknown  origin,  characterized  by  progressve  enlargement,  attacks 
of  anemia,  a  tendency  to  hemorrhage,  and  in  some  cases  a  secondary 
cirrhosis  of  the  li\er,  with  jaundice  and  ascites.  That  the  spleen 
itself  is  the  seat  of  the  disease  is  shown  by  the  fact  that  complete 
recovery  follows  its  removal."  Osier  has  included  the  cases  of 
primary  splenomegaly  which  Rolleston  prefers  to  discuss  under 
separate  headings,  "Chronic  Splenic  Anemia"  and  "Banti's  Dis- 
ease." 

According  to  Rolleston,  chronic  splenic  anemia  presents  the  fol- 
lowing characteristics:  "(1)  Chronic  splenomegaly  which  cannot 
be  correlated  with  any  recognized  cause;  (2)  the  absence  of  enlarge- 
ment of  the  l;yTiiphatic  glands;  (3)  chronic  anemia  (with  low  color 
index) ;  (4)  the  absence  of  leukocytosis  and  usually  the  presence  of 
leucopenia;  (5)  liability  of  copious  gastro-intestinal  hemorrhages 
from  time  to  time;  and  (6)  prolonged  course  without  any  tendency 
to  spontaneous  cure,  though  splenectomy  is  usually  curative." 

Rolleston,  in  discussing  the  relation  between  Banti's  disease 
and  splenic  anemia,  says,  "The  title,  Banti's  disease,  is  now  often 
used  as  synonymous  with  splenic  anemia  even  by  those  who  fully 
recognize  that  it  is  a  sequel  or  terminal  stage  of  splenic  anemia 
and  does  not  occiu"  in  all  cases  even  when  unduly  prolonged." 

According  to  Ilollins,  Banti  describes  three  stages  of  the  disease 
named  for  him:  (1)  the  i)reascitic  stage  in  which  splenic  enlarge- 
ment is  present  with  or  without  anemia;  (2)  the  transitional 
stage  of  which  the  most  prominent  symptom  is  diarrhea;  anemia 
and  blood  changes  are  found,  the  liver  is  somewhat  enlarged,  and 
jaundice  may  be  present,  and  (3)  the  ascitic  stage,  or  Banti's  dis- 
ease proper. 

This  report  is  the  residt  of  a  study  of  the  pathological  findings 
and  clinical  records  of  69  patients  with  splenic  anemia,  on  whom 
splenectomy  was  performed  at  the  Mayo  Clinic  from  November 
14,  1905,  to  September  1,  1920.  Patients  who  had  a  distinct 
hepatic  cirrhosis  in  addition  are  also  considered. 

*  Abridgment  of  thesis  suljmitted  to  the  Faculty  of  the  Graduate  School  of  the 
University  of  Minnesota  in  partial  fulfillment  of  the  requirements  for  the  degree  of 
Master  of  Science  in  Medicine. 
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The  Microscopical  Pathology.  Variation  in  the  Xormal  Splcrn. 
Before  the  ahnonnality  of  any  organ  can  be  eorrectly  investigated, 
it  is  essential  that  the  pathologist  have  a  clear  conception  of  the 
normal.  This  is  especially  true  in  the  case  of  the  spleen,  for  the 
gross  and  microscopic  picture  may  vary  widely  under  normal  con- 
ditions. Such  normal  changes  may  he  permanent  or  temporary, 
as  in  variations  with  age  or  after  severe  hemorrhage  or  sepsis. 
Before  the  i)athological  study  of  splenic  anemia  was  undertaken, 
therefore,  an  effort  was  made  to  learn  of  some  of  the  variations 
that  could  be  ascribed  to  normal  influences. 

Trrminologij.  By  sinus  endothelium  is  meant  a  si)ecialized  form 
of  endothelium  and  not  the  lining  cells  of  blood  channels  as  the 
term  is  commonly  employed.  These  specialized  endothelial  cells 
of  the  sinuses  are  probably  reticular  cells  and  to  be  correct  should 
be  so  designated.  The  word  pulp  is  used  to  designate  the  cellular 
structures  lying  between  the  sinuses.  Pulp  cords  would  probably 
have  been  a  more  suitable  term.  Reticulum  refers  to  all  the  con- 
nective tissue  not  included  in  the  capsule,  trabecular,  or  blood- 
vessels. Hyaline  changes  in  the  capsule  and  trabecuhe  arc  not 
included  under  the  term  degeneration  which  is  reserved  for  degen- 
erative changes  in  the  reticulum,  in  the  malpighian  corpuscles,  or 
within  the  pulp. 

Method  of  Study.  In  order  to  express  more  accurately  the  degree 
of  pathological  change  ol)served  in  the  study  of  the  spleen,  figures 
instead  of  descriptive  adjectives,  have  been  used.  Xormal  findings 
were  marked  zero  or  simply  normal.  The  degree  of  increase  of 
the  various  processes  above  normal  was  designated  on  a  scale  +1, 
+  2,  +3,  +4,  while  the  decrease  was  graded  —1,  —2,  —8,  —4; 
+5  and  —5  have  been  used  occasionally  in  grading  very  unusual 
and  extreme  conditions. 

At  least  three  blocks  of  tissue  were  taken  from  each  spleen,  one 
containing  a  portion  of  the  capsule  of  the  diaphragmatic  siu'face, 
one  from  near  the  center  of  the  organ,  and  one  from  near  the  hilus. 
The  last  block  always  included  a  portion  of  the  wall  of  one  of  the 
large  veins. 

Microscopical  sections  were  mafle  by  the  frozen-section  method, 
or  by  embedding  the  tissue  in  paraffin.  The  routine  stain  was 
hematoxylin  and  eosin,  but  many  of  the  specimens  were  also  pre- 
pared with  Dominici's  and  with  methyl-green  pyronin  stains. 

Micrejscopical  Findings.  A  composite  picture  of  thehisto-pathology 
of  splenic  anemia  is  one  of  generalized  fibrosis.  There  are  no  very 
definite  and  well  defined  characteristics  which  will  enable  the 
pathologist  to  say  with  certainty  that  the  picture  is  one  of  splenic 
anemia  (Fig.  1). 

The  wide  variation  in  the  pathological  findings  in  sj^lenic  anemia 
has  been  one  of  the  arguments  used  in  an  attempt  to  prove  that 
cases  so  classified  belong  in  closely  related  clinical  groups  and  do 
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not  })ear  a  sufficient  clinical  and  pathological  resemhlance  to  justify 
their  being  considered  as  distinct  disease  entities.  From  the 
pathological  standpoint,  in  the  case  of  the  spleen,  this  argument  is 
unfounded,  for,  while  the  pathological  variations  are  great,  the 
microscopical  and  gross  studies  give  results  probably  as  charac- 
teristic of  splenic  anemia  as  similar  studies  in  the  other  groups  of 
splenomegaly  that  present  an  accepted  clinical  syndrome,  such  as 
pernicious  anemia,  and  hemolytic  jaundice. 

Splenic   aaemia 
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1. — Average   findings   anci    the   variations   in   the   microscopical   pathology   of 
splenic  anemia. 


A  great  deal  of  the  trouble  in  distinguishing,  microscopically, 
si)lenic  anemia  from  the  other  splenomegalies  is  owing  to  the 
variations  encountered  in  the  individual  types  of  splenomegaly. 
In  splenic  anemia  these  variations  were  found  to  be  quite  marked. 
For  example,  the  thickness  of  the  capsule  varied  from  normal  to 
+  5,  the  reticulum  and  the  arterial  walls  from  normal  to  +4,  the 
])ulp  from  —'.]  to  +1,  the  lymphoid  tissue  fnmi  — -S  to  +3,  and 
the  endothelium  of  the  sinuses  from  —1  to  +o.  While  these 
variations  are  great,  they  are  not  surprising  in  view  of  the  factors 
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that  may  influence  the  spleen,  such  as  the  (hiration  and  severity 
of  the  disease,  the  age  of  the  i)atient,  and  the  changes  that  may 
have  been  caused  })y  previous  diseases.  These  variations,  while 
confusing,  ne\ertheless  suggest  that  the  spk'en  i)lays  an  im[)()rtant 
part  in  the  \ital  economy  of  the  individual. 

The  average  thickness  of  the  capsule  was  found  to  be  +1.  The 
variation  from  +3  to  +o  was  caused  l)y  the  extensive  hyaline 
plaques  in  some  of  the  spleens.  For  the  most  part,  howe\er,  the 
thickness  of  the  capsule  in  any  given  specimen  was  uniform.  As 
a  rule,  the  more  fibrous  the  capsule  the  more  prominent  were  the 
trabecuhie  throughout  the  splenic  tissue.  Lymphocytic  infiltration 
of  the  capsule  was  not  seen  in  any  of  the  sections. 

The  reticulum  may  be  distinctly  prominent  either  because  of 
marked  fibrosis  or  great  cellular  activity.  The  degree  of  fibrosis 
of  the  reticulum  seemed  to  vary  in  a  slight  degree  with  the  amount 
of  thickening  of  the  vessel  walls,  yet  many  cases  were  found  in 
which  the  reticulum  was  very  cellular  and  the  degree  of  arterio- 
sclerosis marked.  The  amount  of  lymphoid  tissue  present  usually 
varied  inversely  to  the  prominence  of  the  reticulinn.  The  average 
amount  of  reticulum  was  found  to  be  +2. 

In  the  study  of  the  degree  of  arteriosclerosis  the  artery  of  the 
malpighian  corpuscle  was  chosen.  It  was  observed  that  the  more 
marked  the  arteriosclerosis,  the  greater  the  tortuosity  of  the  vessel, 
so  that  it  was  often  found  that  a  malpighian  corpuscle  might  show 
two  to  four  cross-sections  of  the  same  artery.  IMarkefl  arterio- 
sclerosis was  not  necessarily  associated  with  extensive  fibrosis,  and 
no  evidence  was  found  to  suggest  that  fibrosis  developerl  from  the 
vessel  wall.  Indeed,  marked  fibrosis  was  often  found  in  which 
the  fibrous  tissue  was  conspicuously  absent  in  the  region  of  the 
malpighian  corpuscle  and  the  central  artery.  Arteriosclerosis 
was,  to  a  slight  degree,  an  exception  to  the  rule  that  in  any  given 
spleen  the  pathological  changes  were  uniformly  distributed.  A  few 
spleens  showed  a  variation  of  from  +1  to  +3  in  the  degree  of 
arteriosclerosis  in  various  sections  of  the  organ. 

The  artery  of  the  malpighian  corpuscle  was  in  almost  every  case 
eccentrically  located,  and  its  position  was  apparently  not  disturbed 
by  the  thickening  process  of  the  vessel  wall.  There  seemed  to  be 
at  least  one  factor  which  helped  to  determine  the  size  of  the  mal- 
pighian corpuscles,  that  is,  encroaching  fibrosis.  The  fibrosis, 
in  turn,  seemed  to  aftect  the  position  of  the  central  artery  by  reduc- 
ing, in  an  irregular  fashion,  the  size  of  the  malpighian  corpuscle. 
It  w^as  a  fairly  constant  finding  that  the  greater  the  fibrosis  the  more 
eccentrically  located  was  the  artery.  The  average  degree  of  arterio- 
sclerosis was  +1-0. 

The  degree  of  thickening  of  the  arterial  walls  in  cases  of  splenic 
anemia  and  in  other  types  of  splenomegaly  were,  syphilis  -|-3, 
hemolytic  jaundice  4-3,  pernicious  anemia  +2,  myelogenous 
leukemia  -{-2,  and  splenic  anemia  +1.5. 
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No  marked  ahnormality  could  be  detected  in  the  si>lenic  veins, 
but  tlie  veins  were  usually  so  closely  associated  with  the  trabecula" 
that  a  comj^arison  of  their  walls  was  very  difficult.  In  many  cases, 
however,  distinct  hyaline  changes  were  seen  in  the  walls  of  the 
veins,  but  in  no  specimen  was  thrombophlebitis  present. 

In  a  s])leen  in  which  generalized  fibrosis  is  a  prominent  feature, 
it  would  naturally  be  supposed  that  the  amount  of  splenic  pulp 
would  l)e  decreased.  This  was  found  to  be  true,  and  the  average 
was  +1.  In  general,  the  amount  of  splenic  pulp  varied  inversely 
to  the  degree  of  fibrosis  and  the  prominence  of  the  sinuses.  The 
pi-oliferative  activity  of  the  endothelium  of  the  sinuses,  or  th*^  true 
reticular  cells,  was  above  normal  and  was  rated  +1.  In  nearly 
all  the  microscopical  specimens  the  sinuses  were  prominent  and 
dilated,  but  the  other  types  of  splenomegaly  also  showed  it.  The 
sy])hilitic  spleens  especially  reseml)led  those  of  splenic  anemia  in 
this  particular.  The  prominence  of  the  sinuses  in  splenic  anemia 
averaged  approximately  +2. 

The  sinus  endothelium  or  reticulum  showed  varying  degrees  of 
]3roliferation.  In  some  specimens  the  cells  seemed  especially 
inactive,  while  in  others  the  cells  were  very  large  and,  as  further 
evidence  of  activity,  were  free  within  the  sinuses. 

Downey,  in  an  unpublished  article,  "The  Structure  and  Origin 
of  Lymph  Sinuses  of  Mammalian  Lymph  Nodes"  makes  some  very 
interesting  statements:  "Both  the  embryological  and  anatomical 
studies  have  shown,  therefore,  that  the  tissue  of  the  splenic  sinuses 
is  to  be  regarded  as  reticulum  rather  than  endothelium.  ...  It 
is  not  identical  with  the  endothelium  of  blood-  and  lymph  vessels." 
With  regard  to  the  relation  of  the  reticular  tissue  to  the  sinuses, 
he  says,  "The  sinuses  are  closely  associated  with  the  reticular  tissue 
of  the  organs  concerned." 

The  amount  of  lymphoid  tissue  was  found  in  many  cases  to  be 
markedly  below  normal,  but  the  average  was  estimated  at  —1.5. 
In  determining  the  amount  present  in  any  given  microscopical 
specimen,  the  mal])ighian  corpuscles,  perivascular  lym])hocytic 
infiltration,  and  the  lymphocytes  generally  distributed  through- 
out were  considered.  As  a  rule,  the  malpighian  corpuscles  were 
fairly  well  defined  and  small,  but  they  did  not  stand  out  promi- 
nently nor  were  they  seen  often.  Contrary  to  the  findings  of 
certain  o})servers,  in  this  series  the  so-called  germinal  centers  were 
very  rarely  seen  and,  when  found,  were  small  and  inconspicious. 
The  intermediate  zone  of  the  malpighian  corpuscle,  "the  zone  of 
ex])ansion"  which  in  normal  splenic  tissue  stains  deeply  and  is 
prominent,  was  poorly  defined  and  scarcely  noticeable. 

An  attempt  was  made  to  study  the  minute  capillaries  which 
are  connected  with  the  splenic  sinuses  (Figs.  2  and  3).  In  normal 
splenic  tissue  these  small  blood  channels  consist  of  but  a  single 
layer  of  endothelial  cells,  the  media  and  the  adventitia  disappear- 
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iiig  as  the  vessel  approaches  the  size  of  a  cai)inarv.  Id  splenic 
anemia  and  in  the  other  splenomegalies,  the  spleens  showed  an 
increase  of  fihrons  tissue  around  these  vessel  walls.  Due  allow- 
ance, however,  nuist  he  made  for  the  fact  that  the  veiuiles  enter 


Fig.  2. — Splenic  anemia;  a  capillary  is  seen. 

the  trabecular  soon  after  their  formation.  In  many  instances 
the  walls  of  these  vessels  showed  a  decided  hyaline  change  so  that 
the  lumen  became  quite  small  and  irregular. 


r. 


Mr* 


Fig.  .3.  —  Splenic  anemia;  small  capillary  near  a  trabecului 


In  attempting  to  make  a  differential  diagnosis  of  the  various 
groups  of  splenomegaly  the  greatest  difficulty  was  experienced  with 
syphilitic  spleens  which  resembled  those  of  splenic  anemia  very 
closely.  The  sinuses  in  the  syphilitic  spleens  were  as  prominent 
as  those  in  the  spleens  of  splenic  anemia  and  the  fibrosis  was  as 
great. 
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On  account  of  the  relative  prominence  of  the  maliMgliian 
corpuscles  and  the  accuracy  with  which  they  can  be  studied,  they 
were  given  special  consideration,  ]:)articularly  from  the  standj^oint 
of  relative  size  and  number,  and  general  structure.  While  the 
malpighian  bodies  of  splenic  anemia  were  fairly  prominent  in  the 
miscroscopical  specimen,  and  were  well  circumscribed,  they  were 
not  so  prominent  as  in  the  normal,  or  in  cases  of  pernicious  anemia. 
There  were  only  two  or  three  specimens,  however,  in  which  the 
boundaries  of  the  corpuscles  could  not  be  marked  out  with  a  fair 
degree  of  accuracy. 

Contrary  to  many  reports  on  the  subject  of  splenic  anemia, 
areas  of  degeneration  or  fibrous  nodules  were  not  found  within  the 
malpighian  corpuscles.  This,  however,  is  entirely  in  accord  with 
the  ideas  of  Gushing  and  MacCallum  who,  in  discussing  splenic 
anemia,  said,  "Xo  progressive  sclerotic  process,  such  as  Banti 
described,  is  seen  in  these  malpighian  bodies  nor  has  it  been  possible 
to  find  any  fibrous  nodules  which  might  have  resulted  from  such 
a  sclerosis." 

The  larger  the  maljMghian  corpuscle,  the  greater  was  its  tendency 
to  be  round  or  oval  in  shape  and  the  nearer  the  center  the  artery 
seemed  to  be.  As  the  generalized  fibrosis  increased  in  amount 
the  malpighian  corpuscles  became  smaller  and  were  more  irregular 
in  outline. 

As  the  fibrous  tissue  encroached  on  the  periphery  of  the  mal- 
l)ighian  body,  it  seemed  to  cut  off  groups  of  cells  somewhat  irreg- 
ularly. A  continuance  of  this  process  resulted  many  times  in 
the  malpighian  body  being  composed  of  a  group  of  cells  without 
a  perceptible  central  artery,  the  vessel  lying  entirely  outside  of  the 
corpuscle. 

Before  discussing  the  size  of  the  malpighian  body  in  splenic 
anemia  the  size  of  the  normal  should  be  considered.  Gray  gives 
the  size  of  the  malpighian  corpuscles  of  the  spleen  as  varying  from 
0.25  to  1  mm.  in  diameter.  Morris  gives  the  average  size  of  the 
normal  as  0.25  to  1.5  mm.  Mall  says  the  splenic  lobule  in  a  normal 
spleen  is  about  1  mm.  in  diameter  and  adds,  "The  malpighian 
corpuscle  usually  lies  in  the  proximal  end  of  the  lobule,  but  in 
case  it  is  very  large  it  may  distend  the  lobule  and  cause  it  to  bulge." 

In  order  to  determine  the  size  of  the  malpighian  corpuscle  in 
splenic  anemia  a  camera  lucida  was  used  with  the  low  power  of  the 
microscope  (Fig.  4).  Most  of  the  corpuscles  were  not  exactly 
round  and  for  this  reason  the  length  and  breadth  were  measured 
and  the  average  was  taken.  When  due  allowance  had  been  made 
for  the  magnification,  it  was  found  that  the  average  size  of  the 
malpighian  corpuscle  was  approximately  0.35  mm.  in  diameter. 
The  variation  in  size  was  from  0.2  to  0.6  mm.  It  is  evident, 
therefore,  that  the  size  of  the  corpuscles  in  splenic  anemia  is  within 
tlie  limits  of  normal,  but  that  the  average  size  is  much  below  the 
aA'crage  in  the  normal. 
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The  next  step  was  the  (letennhiatiori  of  the  iimnber  of  inalpiuhian 
bodies  in  a  given  area  of  splenic  tissue  in  sj)lenic  anemia.  The 
dissecting  microscoj)e  proved  to  be  very  helpful  in  this  work.  A 
square  0.5  by  0.5  cm.  was  the  size  of  the  field  chosen  and  three 
fields  were  counted  in  each  spleen  in  order  to  get  a  general  average 
of  different  portions  of  the  organ.  After  determining  the  average 
for  each  spleen,  the  average  for  09  spleens  was  found.  The  average 
number  of  malpighian  bodies  for  each  0.5  cm.  squared,  or  for 
J  of  1  sq.  cm.,  was  found  to  be  nearly  6.  The  number  of  malpighian 
bodies  in  a  square  centimeter  was  estimated  as  approximately  23. 
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Fig.   -4. — A  malpighian   corpuscle  with  a  great  amount  of  fibrosis  around  it.     The 
central  artery  is  cut  obliquely. 

Certainly  this  number  is  far  less  than  the  number  of  mal- 
pighian corpuscles  in  the  same  area  in  a  normal  spleen.  In  a 
series  of  about  12  normal  spleens  (far  too  few  for  calculating  accurate 
averages),  the  number  of  malpighian  bodies  for  each  square  centi- 
meter was  approximately  40. 

The  relation  of  the  number  of  malpighian  bodies  to  the  size  and 
weight  of  the  spleens  furnishes  interesting  data.  As  in  all  state- 
ments concerning  the  pathology  of  splenic  anemia,  however,  there 
are  many  exceptions.  The  number  of  malpighian  corpuscles  to 
each  square  area  seemed  to  decrease  as  the  size  and  weight  of  the 
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spleen  increased.  The  size  of  the  malpighian  body  became  smaller 
as  the  weight  and  size  of  the  spleen  increased.  This  was  found  to 
be  true  in  TD  j)er  cent  of  the  spleens,  and  would  seem  to  indicate 
that  the  number  of  malpighian  corpuscles  in  a  spleen  remains  con- 
stant until  a  fibrotic  or  some  other  pathological  process  becomes  so 
marked  that  many  of  the  corpuscles  are  com])letely  destroyed  or 
are  made  so  small  that  they  are  not  recognized. 

Gross  Pathology.  As  in  the  microscopical  study,  a  consideration 
of  the  gross  jjathology  consisted  in  the  study  of  the  69  spleens  of 
splenic  anemia  and  a  comparison  with  175  specimens  from  the 
various  other  groups  of  splenomegaly. 

The  average  weight  of  these  spleens  was  approximately  9o() 
gm.,  and  the  variations  in  weight  120  to  2290  gm.  If  patients 
less  than  ten  years  of  age  were  excluded,  the  average  weight  increased 
to  1015  gm.  Rolleston  found  the  average  weight  in  21  cases  of 
splenic  anemia  to  be  782.46  gm. 

When  the  average  weight  of  these  spleens  was  compared  with 
that  of  the  other  groups  of  spleens  of  splenomegaly  it  was  found 
that  those  of  Gaucher's  disease  and  those  in  the  lymphoma  group 
averaged  higher  in  weight.  The  spleens  arranged  according  to 
their  mnnber  and  average  weights  were:  Gaucher's  disease,  four, 
3031  gm.;  the  lymphoma  group,  five,  2249  gm.;  splenic  anemia, 
sixty-nine,  1015  gm.;  pernicious  anemia,  fifty-three,  940  gm.;  mye- 
logenous leukemia,  twenty-six,  937  gm.;  hemolytic  jaundice,  thirty- 
two,  920  gm.;  syphilis,  six,  778  gm.,  and  tuberculosis,  four,  501  gm. 
It  must  be  borne  in  mind  that  all  of  the  spleens  here  considered 
were  obtained  at  operation. 

An  effort  was  made  to  ascertain  if  the  weight  or  size  of  the  spleens 
varied  in  any  other  pathological  conditions.  Curves  were  made  in 
order  that  any  slight  variation  might  be  detected.  When  com- 
pared with  the  weight  and  size,  there  was  no  constant  change 
found  in  the  thickness  of  the  capsule  in  the  reticulum,  in  arterio- 
sclerosis, or  in  the  pulp  or  endothelium  of  the  sinuses.  The  heavier 
spleens  showed  a  slight  tendency  to  ha\e  thicker  capsules  or  a 
greater  degree  of  perisplenitis.  The  spleen  of  splenic  anemia 
maintained  to  a  rather  remarkable  degree  the  shape  of  a  normal 
spleen.  From  the  standpoint  of  perisplenitis,  the  a\erage  was 
found  to  be  +2.  Thirty-eight  were  +2,  eighteen  +1,  nine  +3, 
and  four  -f  4. 

Only  5  spleens  showed  macroscopical  infarcts  and  these  were 
variable  in  size,  the  largest  being  12  x  8  x  3  cm.  and  the  smallest 
scarcely  perceptible.  In  these  5  specimens  the  average  arterio- 
sclerosis was  +1.2.  In  3  cases  there  was  a  history  of  abdominal 
pain  and  in  3  of  gastric  hemorrhage.  In  3  cases  also,  ascites  was 
present.  All  the  changes  mentioned,  arteriosclerosis,  ])ain,  hemor- 
rhage, and  ascites  were  present  in  1  case  only.  There  was  no 
constant  clinical  or  })athologicaI  finding  in  the  spleen  in  any  of  the 
(;ases  of  infarct. 
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A  typical  spleen  of  si)lenic  aueiuia  hears  the  general  shape  of  a 
normal  spleen,  hut  is  ahout  five  times  as  large.  When  allowed  to 
rest  on  the  table  it  maintains  its  shape  much  better  than  the  normal 
spleen  which  flattens  out;  it  is  several  times  as  firm  as  the  normal. 
Its  capsule  is  grayish-white  with  a  sliglit  reddish  or  a  puri)lish-red 
tint.  Hyaline  pUuiues  may  or  may  not  be  seen  on  its  surface;  in 
the  average  s])leen  they  would  not  be  present.  Perisj)Ienitis  is  very 
evident,  especially  on  the  diaphragmatic  surface. 
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Splenic    anemia- 

■"" ""■  n-yelogenous    leukemia 

Pernicious    anemia 

hemolytic    jaundice 

SypHilis 

Fig.    o.  —  Microscopical   pathological   findings  in  splenic   anemia,   myelogenous  leu- 
kemia, pernicious  anemia,  hemolytic  jaundice  and  syphilis. 


The  typical  spleen  of  splenic  anemia  offers  considerable  resist- 
ance to  cutting.  The  cut  surfaces  bulge  outward  and  present  a 
red,  beefy  appearance.  Fibrosis  is  very  evident,  and  the  trabecular 
are  especially  prominent.  The  malpighian  bodies  are  not  seen. 
The  cut  surface  of  a  specimen  that  has  been  preserved  in  formalin 
is  quite  pink  and  the  trabecular,  which  have  become  very  white, 
form  a  prominent  network  over  the  surface. 


866  cpianey:  splenic  axemiA 

When  the  results  of  the  pathohjgieal  study  of  splenic  anemia  are 
summarized  and  the  findings  are  compared  with  a  similar  study 
of  the  other  groups  of  splenomegaly-,  such  as  pernicious  anemia, 
leukemia,  and  hemolytic  jaundice,  the  general  impression  obtained 
is  tliat  there  is  a  very  great  patholcjgical  \'ariation  within  each  group 
and  that  while  certain  conditions  seem  to  be  more  common  in 
some  groups  than  in  others,  the  findings  overlap,  to  a  great  extent. 
The  points  of  similarity  in  the  various  groups  are  rather  striking 
and  suggest  that  the  spleen  may  play  a  similar  part  in  all  of  the 
diseases  that  produce  splenomegaly  (Fig.  o). 

Clinical  Findings.  The  69  patients  with  splenic  anemia  had 
l)een  in  ])oor  health  for  an  average  period  of  seven  years  when 
they  came  to  the  Mayo  Clinic.  Because  of  the  insidious  onset 
of  splenic  anemia  and  the  unreliability  of  the  patient's  memory, 
the  possil)ility  of  inaccuracy  in  this  statement  is,  of  course,  \'ery 
great.  Moreover,  seven  years  does  not  indicate  the  entire  duration 
of  the  disease,  but  the  period  of  illness  previous  to  the  time  of 
splenectomy. 

The  average  age  of  the  patients  was  thirty-three  years,  the 
youngest  being  two  and  one-half  and  the  oldest  sixty-nine  years. 
If  the  average  age  is  thirty-three  years  and  the  average  duration 
seven  years,  the  onset  must  have  been  about  the  age  of  twenty- 
six.  The  duration  of  the  illness  was  in  all  probability  more  than 
seven  years,  for  many  of  the  patients  g'ave  a  history  of  "always 
being  delicate."  They  dated  the  onset  of  their  illness,  however, 
from  the  time  of  some  marked  disturbance,  such  as  a  gastric  hemor- 
rhage. The  distribution  was  about  equal  in  the  sexes,  there  being 
'.)('}  male  and  33  female  j)atients. 

In  no  instance  was  a  history  of  injury  obtained  as  a  possible 
cause,  nor  did  the  records  shfnv  an  instance  of  two  or  more  cases 
of  anemia  occurring  in  the  same  family.  Occupation  was  apparently 
not  a  factor. 

Most  of  the  patients  complained  of  more  than  one  abnormal 
condition  which  they  considered  of  great  importance  in  their 
illness.  The  complaints  may  be  summarized  as  follows:  Enlarged 
spleen  and  mass  in  left  abdomen,  29;  hemorrhages  from  the  stomach, 
20;  and  weakness,  19.  Indigestion,  pain  in  the  left  side  of  the 
abdomen  and  anemia  were  each  complained  of  in  6  cases.  Diarrhea 
was  mentioned  in  3,  pallor  in  3,  pain  in  epigastrium  in  2,  shortness 
of  breath  in  2,  and  jaundice  in  2;  while  rheumatism,  constipation, 
pali)itation,  headaches,  bleeding  from  the  bowels,  pain  and  numb- 
ness in  legs,  nervousness,  and  asthma  were  each  mentioned  but 
once. 

The  frequency  with  which  hemorrhage  occurred  \\as  rather 
surprising.  It  was  not  only  a  very  common  complaint,  but  often 
the  severity  of  it  was  so  alarming  that  it  was  a  connnon  cause  for 
seeking   medical   attention.     The  histories  showed  that  41    of  the 
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GO  })atieiits  had  heinorrhafies.  Thirty-eiijlit  of  these  ^vere  recoy;- 
nized  by  the  ])atients  as  having  come  from  the  stoiiiacli  as  they 
had  vomited  bh)od,  and  27,  besides  the  vomiting  of  blood,  had 
recognized  blood  passed  by  the  bowel.  Of  the  3  remaining  j)atients 
1  noticed  blood  in  the  bowel  movements  only  and  2  had  qnite 
profuse  nasal  bleeding.  From  the  standpoint  of  severity,  these 
hemorrhages  may  l)e  graded  1,  2,  3,  and  4.  In  5  patients  bleeding 
was  graded  1,  in  eighteen,  2;  in  seventeen,  3;  and  in  one,  4.  Many 
of  the  patients  spoke  of  the  alarming  nature  of  the  hemorrhages; 
their  prostration  was  so  great  that  they  had  to  remain  in  bed  from 
three  days  to  two  weeks. 

Abdominal  pain  was  rarely  mentioned  as  the  chief  comjjlaint, 
probably  its  relative  infrequency  caused  the  patient  to  consider 
it  of  minor  importance  in  his  trouble.  Nevertheless,  on  being 
questioned,  32  patients  told  of  having  had  one  or  more  attacks  of 
pain,  most  of  which  were  short,  but  often  rather  severe.  Four  of 
these  patients  located  the  pain  definitely  over  the  spleen;  2  had 
mid-epigastric  pain,  while  1  located  the  painful  area  in  the  lower 
right  quadrant.  There  were  25,  therefore,  who  were  indefinite 
with  regard  to  the  site  of  the  pain.  According  to  Gifhn,  "Pain  in 
the  region  of  the  spleen  in  splenic  anemia  is  common  and  is  prob- 
ably due  to  perisplenitis  which  is  so  often  present."  Certain  patients 
who  complained  of  pain  in  the  left  abdominal  area  while  under 
observation,  presented  definite  friction  rubs  over  the  spleen. 

Evidence  was  found  elsewhere  than  in  the  spleen  that  might 
explain  the  pain  in  15  of  the  32  patients  who  had  had  pain.  Six 
of  those  who  complained  of  abdominal  pain  and  one  of  mid-epi- 
gastric pain  had  gall  stones;  4  with  abdominal  pain  had  diseased 
gall-bladders  and  4  had  chronic  appendicitis. 

Eight  patients  gave  histories  of  having  had  malaria.  None  of 
these  had  had  recent  attacks  nor  had  the  disease  lasted  long.  In 
all  of  them  a  special  search  had  been  made  in  the  blood  smears  for 
the  malarial  plasmodia  with  negative  results.  Some  investi- 
gators have  taken  exception  to  Banti's  cases  because  they  came 
from  malarial  districts.  Geographical  distribution  of  the  patients 
in  this  series  was:  Minnesota  14,  Iowa  8,  Wisconsin  6,  South 
Dakota  (3,  Illinois  5,  Canada  5,  Montana,  North  Dakota,  Nebraska, 
iNIichigan,  ^Missouri,  and  Texas  each  2,  and  1  each  from  Oregon, 
Indiana,  Wyoming,  New  ]\Iexico,  New  York,  Pennsylvania,  West 
Virginia,  Kentucky,  Tennessee,  Mississippi,  Alabama,  and  Arkansas. 
Usually  the  first  note  made  by  the  clinician  in  his  physical  exami- 
nation was  the  size  of  the  spleen.  There  was  only  1  patient  whose 
spleen  could  not  be  palpated  and  this  might  be  explained  by  the 
presence  of  ascites;  the  spleen  in  this  case  weighed  390  gm.  In 
2  patients  whose  spleens  could  just  be  felt  below  the  costal  margin, 
the  organs  weighed  250  gm.  and  425  gm.  Another  spleen,  felt 
rather  indistinctly  and  described  as  "a  mass  in  the  splenic  region," 
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weighed  318  gm.  A  spleen  of  530  gm.  was  designated  as  "  1  Inch 
below  the  costal  margin."  On  nearly  every  historx'  chart  a  draw- 
ing was  made  by  the  examiner  to  show  what  he  considered  the 
relative  size  of  the  spleen.  The  size  thns  ronghly  designated  varied 
in  a  general  way  with  the  weight  in  all  except  two  instances.  In 
these  exceptions  a  spleen  of  120  gm.  and  one  of  320  gm.  were  out- 
lined to  suggest  a  much  greater  size.  Judging  from  the  diagrams 
on  these  histories  a  spleen  that  extended  to  the  middle  line  and 
down  to  about  the  level  of  the  umbilicus  should  weigh  a])]5roxi- 
mately  1000  gm.  It  would  seem  that  the  spleen  maintained  its 
relative  position  in  the  abdomen  in  spite  of  the  enlarging  process. 

The  adhesions  around  the  spleen  were  so  marked  that  special 
mention  was  made  of  them  in  33  cases.  There  were,  however, 
few  spleens  with  elongated  pedicles.  On  only  one  surgical  card 
was  reference  made  to  the  ])resence  of  a  twisted  pedicle.  The 
spleen  in  1  patient  who  had  ne\'er  had  hemorrhages  showed  one 
complete  turn;  the  organ  weighed  (JIO  gm. 

In  the  physical  examination  the  feel  of  the  s]^leen  was  generally 
described  by  the  clinician  as  "hard  and  smooth."  A  notch  was 
felt  in  approximately  .50  per  cent. 

Notes  in  the  physical  examinations  regarding  the  size  of  the 
liver,  referred  to  24  as  enlarged.  Some  of  these  organs,  however, 
were  apparently  just  below  the  costal  margin  and  were  marked 
"questionable  enlargement."  According  to  the  operative  findings, 
there  were  26  patients  who  had  enlarged  livers.  At  operation 
30  patients  were  found  to  have  definite  cirrhosis  of  the  liver  and  in 
only  13  of  these,  was  the  liver  larger  than  normal.  The  average 
weight  of  the  spleen  in  the  24  cases  in  which  the  liver  was  described 
as  enlarged  was  found  to  be  1016  gm. 

Presumably,  the  size  of  the  liver  in  splenic  anemia  bears  no  close 
relationship  to  the  size  and  weight  of  the  spleen.  The  findings  in 
this  series  of  cases  suggest  that  there  is  a  steady  progressive  enlarge- 
ment of  the  spleen,  but  that  the  liver  maintains  its  normal  size 
until  relatively  late  in  the  course  of  the  disease.  It  then  enlarges 
and  may  remain  enlarged,  or  it  may  return  to  its  normal  size  or 
become  even  smaller  than  normal.  It  cannot  be  said  just  how 
early  in  the  disease  cirrhosis  of  the  liver  begins.  In  many  respects, 
therefore,  the  physical  findings  in  sjilenic  anemia  are  the  re\erse 
of  those  in  portal  cirrhosis,  for  in  this  latter  disease  a  palpable 
spleen  is  usually  found  relatively  late. 

Ascites  was  present  in  24  patients,  23  of  whom  had  cirrhosis  t)f 
the  liver.  In  the  other  case  the  liver  was  enlarged,  but  apparently 
not  cirrhotic.  Allbutt  and  Rolleston  are  of  the  opinion  that  in 
splenic  anemia  ascites  may  occur  in  the  absence  of  hepatic  cir- 
rhosis. 

Only  \'ery  general  statements  can  be  made  with  regard  to  a\  eight 
lost  during  the  progress  of  the  disease.     In  most  cases  the  disease 
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had  lasted  so  loii";  that  tho  patient  was  uncertain  as  to  his  weight 
before  onset.  It  wonld  seem,  however,  that  in  a  series  of  22  cases, 
the  average  h)ss  of  weiglit  was  only  5  pounds.  The  greatest  loss 
was  27  pounds,  and  .")  ])atients  weighed  more  than  what  they 
considered  their  normal. 

Bronzing  of  the  skin  is  often  mentioned  in  s])lenic  anemia.  In 
this  series  21  patients  were  described  as  sallow  or  pale;  12  showed 
yellowness  of  the  skin;  7  were  described  as  lemon-yellow,  5  brownish- 
yellow,  1  tanned  skin,  1  cachectic  looking,  and  1  brownish  pigment 
about  the  eyes;  27,  then,  showed  some  change  in  the  color  of  the 
skin;  21  of  the  remaining  42  patients  showed  sufhcient  pallor  to 
attract  attention.  None  of  the  patients  appeared  to  have  definite 
icterus. 

In  none  of  the  histories  was  there  a  note  concerning  any  enlarge- 
ment of  })eripheral  veins  of  the  abdomen  or  chest. 

From  the  standpoint  of  the  laboratory  work  the  blood  count  was 
undoubtedly  the  most  valuable,  but  the  reports  on  the  coagulation 
time,  fragility  test,  Wassermann  reaction,  and  stool  tests  were  not 
without  value.  Blood  counts  were  made  on  all  patients  with 
splenic  anemia  before  splenectomy,  and  on  most  of  them  at  varying 
times  after  the  operation. 

The  Wassermann  test  was  done  in  60  instances  and  was  negative 
in  59.  The  1  positive  reaction  was  later  discredited  as  a  result 
of  four  subsequent  negative  tests.  Four  patients  gave  a  history  of 
syphilitic  infection,  but  in  none  of  these  could  evidence  of  syphilis 
be  found. 

Stool  examinations  were  seldom  done.  There  were  apparently 
two  indications;  a  history  of  diarrheal  attacks,  or  of  residence  in 
the  tropics.  Thirteen  stool  examinations  were  done  with  the 
following  results:  9  were  negative;  2  showed  Amwha  histolytica;  1 
Lamblia  intestinalis,  and  1  cercomonads  and  trichomonas.  None  of 
the  patients,  however,  had  diarrheal  attacks. 

The  fragility  test  was  done  in  29  of  the  patients.  In  lo  of  these 
the  fragility  was  normal;  only  1  showed  a  tendency  toward  an 
increase  in  fragility  of  the  corpuscles,  while  13  showed  an  increased 
resistance. 

The  coagulation  time  was  determined  in  only  13  patients.  All 
except  1  were  between  two  and  ten  minutes.  One  patient  showed 
a  coagulation  time  of  fifteen  minutes.  In  this  determination  either 
the  Bifh-Brooks  coagulometer,  the  Boggs  coagulometer  or  the 
liCe  and  Vincent  test-tube  method  was  employed. 

A  study  of  the  relation  between  the  number  of  erythrocytes  anrl 
leukocytes  and  the  hemoglobin  before  operation  revealed  a  varying 
degree  of  anemia.  In  every  case  this  was  of  the  secondary  type, 
the  color  index  in  many  cases  being  relatively  low.  There  was 
always  a  relative  leucopenia  and  in  some  of  the  counts  the  number 
of  leukocytes  was  low  in  comparison  to  the  number  of  red  corpuscles. 
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The  average  erythrocyte  count  was  3,700,000,  the  hemoglobin  58 
per  cent,  and  the  leukocytes  4900.  In  the  80  patients  with  definite 
cirrhosis  of  the  liver,  the  erythrocytes  were  about  8,500,000,  the 
hemoglobin  50  per  cent  and  the  leukocytes  4600.  In  the  18  patients 
with  enlargement  of  the  liver  l)ut  without  definite  cirrhosis,  the 
erythrocytes  were  about  4,000,000,  the  hemoglobin  56  per  cent, 
and  the  leukocytes  5800.  The  remaining  26  patients  who  had 
approximately  normal  livers  had  an  average  erythrocyte  count  of 
8,750,000,  hemoglobin  of  55  per  cent,  and  a  leukocvte  count  of 
5000.' 

In  many  of  the  patients,  changes  in  the  erythrocytes  were  noted 
and  were  usually  designated  as  slight  or  moderate.  These  changes 
were  seen  in  patients  with  the  greatest  degree  of  anemia.  Poikilo- 
cytosis.  and  anisocystosis  were  noted  in  29  of  the  ()9  ])atients; 
anisocytosis,  poikilocytosis  and  normoblasts  in  12;  and  anisocytosis 
alone  in  9.  Only  occasionally,  mention  was  made  of  polychromato- 
philia. 

In  most  of  the  patients  l)l()od  counts  were  made  at  \'arying 
intervals  after  splenectomy  and  in  every  case  there  was  a  marked 
increase  in  the  number  of  leukocytes.  The  normal  was  taken  as 
8000,  and  in  each  case  the  number  of  days  after  operation  was 
considered.  A  composite  chart  showed  that  there  was  an  initial 
rise  in  the  leukocytes  immediately  after  the  operation  and  that  the 
number  gradually  increased  until  about  the  forty-fifth  day.  There 
was  then  a  gradual  decrease  until  the  count  approached  the  normal 
line  in  seventy-five  to  one  hundred  days  after  splenectomy.  An 
abrupt  rise  occurred  previous  to  the  tenth  day  after  splenectomy. 
From  the  tenth  to  the  thirtieth  day  the  increase  was  more  gradual. 
A  very  gradual  decrease  then  followed  until  the  normal  line  was 
approached. 

An  attempt  was  made  to  determine  how  long  secondary  anemia 
persisted  after  splenectomy,  but  the  results  were  rather  incon- 
clusi\e.  It  is  certain,  however,  that  there  was  an  improvement 
in  the  hemoglobin  and  the  number  of  erythrocytes.  The  degree 
of  improvement  varied  greatly  so  that  no  time  relation  could  be 
established.  In  only  a  very  few  cases  were  two  or  more  blood 
coinits  made  following  splenectomy  and,  while  these  showed  pro- 
gressive improvement,  the  number  was  too  small  from  which  to 
draw  conclusions. 

A  dift'erential  cell  count  was  made  in  63  of  the  patients  before 
operation.  In  the  remaining  histories  the  count  was  noted  as 
normal,  and  so  had  to  be  discarded.  If  the  normal  number  of 
])olymiclears  be  considered  as  varying  between  ()0  and  70  per  cent 
(Piersol),  the  preoperative  coimts  in  these  cases  were  normal  in 
24  cases,  below  normal  in  10,  and  there  was  a  relative  increase  in 
29.  According  to  Pai^penheim  the  number  of  lymphocytes  found 
in  a  normal  differential  count  is  from  20  to  22  per  cent.     ^Yhen 
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the  lyniphoeyto  counts  were  ('()iiii)ared  with  these  staiuhird  fi.fjures 
it  was  found  that  10  were  witiiin  the  limits  of  normal,  oO  abo\-e 
normal,  and  25  below  nornud.  A  comparison  was  next  made 
between  the  })reoperative  and  i)()sto])erative  differential  counts. 
In  35  i)atients  one  of  the  dilVereiitial  counts  had  been  omitted. 
Postoperatively  10  patients  showed  an  increase  in  the  i)olynuclears, 
and  22  showed  an  increase  in  the  relative  number  of  lymphocytes. 
Two  patients  showed  practically  no  changes  in  the  blood  following 
operation.  The  length  of  time  that  elapsed  after  splenectomy 
seemed  not  to  have  been  an  important  factor.  In  patients  with 
an  increase  in  the  polynuclear  cells,  however,  the  differential  count 
had  been  made  from  seven  to  forty-three  days  after  operation. 

Most  of  the  operative  findings  have  already  been  discussed,  but 
the  condition  of  the  gall-bladder  as  found  at  operation  only  has 
been  considered  in  part.  In  11  cases  it  was  descril)ed  as  diseased, 
markedly  distended,  or  as  having  a  thick  wall.  In  8  patients  the 
gall-bladder  contained  stones. 

The  vermiform  appendix  was  diseased  in  7  patients  and  the 
extent  of  disease  +2  or  +3. 

Patients  with  Cirrhosis  of  the  Liver.  There  is  consitlerable  con- 
fusion in  the  literature  with  regard  to  the  relation  between  Banti's 
disease  and  splenic  anemia.  Most  American  writers  choose  to 
consider  the  two  as  entirely  synonymous,  while  foreign  authors 
prefer  to  make  a  well  marked  distinction  between  them. 

MacCarty,  of  the  Mayo  Clinic,  has  examined  specimens  of 
hepatic  tissue  obtained  at  operation  is  nearly  all  of  the  (59  cases 
of  splenic  anemia  here  reported  and  he  is  of  the  opinion  that  in 
none  of  them,  no  matter  how  short  the  duration  of  the  disease, 
was  the  liver  entirely  normal.  From  the  mildest  case  to  the  most 
severe,  the  liver  showed  ^•arying  degrees  of  hepatitis.  In  the  more 
severe  types,  periportal  fibrosis  was  evident,  but  there  was  no  sharp 
line  of  distinction  between  those  with  well  defined  cirrhosis  and 
those  without. 

Thirty  cases  in  which  there  was  definite  evidence  of  portal 
cirrhosis  have  been  grouped  together.  From  the  standpoint  of 
morbid  anatomy  these  30  spleens  very  closely  resembled  the 
remaining  39.  Their  average  weight  was  a  little  greater,  being 
1027  gm.  as  compared  to  1015  gm.  of  the  entire  series.  There  was 
a  slight  increase  in  the  amount  of  fibrosis,  but  in  all  other  respects 
no  difference  could  be  made  out. 

This  close  similarity  was  found  also  in  the  microscopical  study. 
Each  pathological  finding  was  graded  and  averaged  as  in  all  the  other 
cases  and  the  results  were  expressed  in  a  curve.  This  curve  was 
found  to  correspond  exactly  with  that  for  splenic  anemia;  except 
that  the  splenic  pulp  was  —1.4  instead  of  —1. 

The  clinical  study  of  this  group  showed  interesting  \ariations 
from  the  entire  series  of  cases.     The  average  age  was  thirty -five; 
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duration  of  disease  was  nine  years.  As  in  the  other  cases,  most  of 
the  patients  dated  the  origin  of  the  disease,  not  from  the  time  of 
the  real  onset,  l)ut  j)rol)ably  from  the  time  of  some  severe  mani- 
festation, such  as  gastric  hemorrhage.  Nineteen  of  these  patients 
gave  a  history  of  hemorrhage,  the  severity  of  which  was  no  greater 
than  that  of  the  remaining  22  patients  wdio  also  complained  of 
hemorrhages.  Eighteen  had  gastric  hemorrhages;  14  had  also 
noticed  l)lood  passed  by  the  l)owels,  and  1  had  nasal  bleeding;  1 
complained  of  melena  only. 

In  the  chief  com])laints  hemorrhages  were  mentioned  1 1  times, 
while  enlarged  spleen  and  abdominal  mass,  if  considered  together, 
were  complained  of  12  times.  The  less  important  complaints  in 
order  of  frequency,  were  stomach  trouble,  5;  anemia,  4;  al)dominal 
pain,  4;  weakness,  4;  jaundice,  2;  dyspnea,  1;  consti])ati()n,  1  and 
pain  in  the  legs,  1. 

While  most  writers  consider  true  Banti's  disease  to  include  all 
patients  with  definite  cirrhosis  of  the  liver,  according  to  Banti 
there  should  be  ascites  besides  the  cirrhosis.  Ascites  was  rather 
common  in  this  group,  being  noted  in  24  patients  who  could, 
therefore,  be  classified  as  cases  of  true  Banti's  disease.  In  10  of 
these  it  was  sufficiently  marked  to  be  noticed  before  operation. 
Thirteen  of  the  30  patients  had  enlargement  of  the  liver.  An 
efi'ort  was  made  to  find  some  difference  between  the  24  cases  which 
sh()\\e(l  ascites  and  the  remaining  (5  cases  of  the  cirrhosis  group. 
Practically  no  difference  coidd  be  made  out  and  for  this  reason  a 
separate  discussion  of  the  group  of  true  Banti's  disease  would  be 
but  a  repetition  of  that  given  on  the  group  of  patients  with  decided 
cirrhosis  of  the  liver. 

A  com])arison  of  the  postoperative  mortality  in  patients  with 
cirrhotic  livers  with  that  of  the  remaining  patients  was  interesting. 
In  the  (59  patients  the  highest  mortality  occurred  within  forty 
days  of  the  operation;  12  had  died  within  this  period,  and  7  of 
these  were  patients  with  marked  cirrhosis.  If  these  figures  are 
expressed  in  terms  of  percentage,  it  is  seen  that  23.3  per  cent  of 
the  patients  in  the  group  with  cirrhosis  died  within  forty  daAs  of 
the  operation,  while  only  12.8  per  cent  of  the  other  patients  died 
within  the  same  length  of  time. 

lu  splenic  anemia  the  condition  seems  to  l)e  one  of  under  function 
of  the  spleen  rather  than  of  over  function.  In  the  conflict  with 
disease,  while  all  the  body  tissues  sutt'er,  the  spleen  seems  to  bear 
the  brunt  of  the  l^attle.  As  the  normal  tissue  of  the  spleen  is 
destroye<l  it  is  replaced  by  fibrous  tissues  and  the  organ  enlarges 
in  an  attempt  to  keep  up  its  struggle  against  the  disease.  Finally, 
the  spleen  decompensates  and,  instead  of  being  a  help,  it  becomes 
a  menace  and  may  be  a  focus  from  which  the  disease  is  better  able 
to  attack  the  liver  and  the  other  organs. 

This  suggests  the  (piestiou  of  the  most  advisable  time  to  j)erform 
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splenectomy  in  cases  of  sj)k'nic  anemia.  From  the  standpoint  of 
the  operative  niortahty  alone  the  si)leen  shonld  certainly  he  removed 
before  definite  hepatic  cirrhosis  has  occurred.  In  the  future  the 
development  of  some  test  of  hepatic  function  may  indirectly  he  an 
index  to  the  functional  activity  of  the  spleen. 

The  Mortality  and  the  Postmortem  Reports.  A  fjeneral  summary 
of  the  deaths  in  this  series  of  patients  with  splenic  anemia  has 
been  given  by  Giffin.  There  were  9  deaths  in  h()sj)ital  and  G  of 
these  patients  showed  a  definite  cirrhosis  of  the  liver.  It  would 
seem,  therefore,  that  cirrhosis  of  the  liver,  especially  if  associated 
with  ascites,  is  a  very  great  factor  in  increasing  the  operative  risk 
in  this  disease. 

Summary.  1.  A  composite  picture  of  the  pathological  findings  in 
the  spleen  in  splenic  anemia  was  found  to  be  one  of  generalized 
fibrosis.  There  were  no  findings  in  the  splenic  tissue  that  would 
enable  the  pathologist  to  make  a  positive  diagnosis  of  splenic 
anemia,  yet  the  abnormality  was  as  characteristic  of  this  disease 
as  in  other  diseases  producing  splenomegaly. 

2.  The  degree  of  fibrosis  of  the  reticulum  seemed  to  \ary  in 
a  slight  degree  with  the  amount  of  arteriosclerosis.  There  was 
no  evidence  to  show,  however,  that  this  fibrosis  originated  in  or 
around  the  vessel  walls. 

3.  The  size  of  the  malpighian  corpuscle  seemed  to  be  afiected 
by  the  degree  of  fibrosis  and  the  greater  the  fibrosis  the  more 
eccentric  was  the  so-called  central  artery. 

4.  The  splenic  veins  presented  no  marked  abnormality  or  evi- 
dence of  thrombophlebitis. 

5.  Dilatation  of  the  sinuses  was  fairly  constant  and  the  reticu- 
lar cells  showed  a  proliferative  activity.  The  syphilitic  spleens 
resembled  those  of  splenic  anemia  in  this  respect. 

6.  The  amount  of  lymphoid  tissue  present  was  usually  below 
normal.  The  malpighian  corpuscles  were  fairly  well  defined,  but 
the  so-called  germinal  centers  were  small  and  seldom  seen.  Areas 
of  degeneration  or  fibrous  nodules  were  not  found  in  the  malpighian 
bodies. 

7.  As  a  result  of  an  actual  measurement  it  was  found  that  the 
size  of  the  malpighian  corpuscles  was  within  the  limits  of  normal, 
but  that  the  average  size  was  below  the  average  for  the  normal. 
The  number  of  corpuscles  for  each  square  centimeter  was  found 
to  be  twenty-three. 

8.  By  actual  figures  70  per  cent  of  the  spleens  showed  that  the 
number  of  malpighian  bodies  for  each  square  area  decreased  and 
the  size  of  the  corpuscles  became  smaller  as  the  size  and  the  weight 
of  the  spleen  increased. 

9.  The  average  weight  of  the  spleens  was  found  to  be  1015  gm. 
10.  The  average  age  of  the  patients  with  splenic  anemia  was 
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thirty-three  years,  and  the  number  of  males  was  about  equal  to  the 
number  of  females.     There  was  apparently  no  familial  tendency. 

11.  The  most  common  complaints  were  mass  in  the  left  abdomen, 
gastric  hemorrhage,  and  weakness. 

12.  While  abdominal  pain  was  rarely  gi\'en  as  the  chief  complaint, 
the  histories  brought  out  the  fact  that  32  of  the  patients  had  attacks 
at  some  stage  of  the  disease.  In  many  instances  the  pain  was 
probably  due  to  peris])lenitis. 

13.  In  the  physical  examination  spleens  designated  as  just  pal- 
pable weighed  from  250  to  500  gm.,  while  sjjleens  of  approximately 
1000  gm.  extended  to  the  middle  line  and  almost  to  the  level  of 
the  umbilicus. 

14.  The  relation  of  the  size  of  the  spleen,  as  given  by  the  clinical 
records,  to  the  actual  weight,  and  the  fact  that  many  adhesions 
were  found  at  operation,  suggested  that  the  spleen  of  splenic  anemia 
maintains  its  relatively  normal  position  in  the  abdomen. 

15.  Physical  examination  showed  24  enlarged  li\ers,  while  at 
the  operating  table  20  showed  a  definite  cirrhosis,  and  13  were 
larger  than  normal.  The  size  of  the  liver  seemed  to  have  no 
relation  to  the  size  and  weight  of  the  spleen. 

16.  In  the  69  ])atients  the  average  erythrocyte  count  was 
3,700,000,  the  hemoglobin  53  per  cent,  and  the  leukocyte  count, 
4990.  The  coagulation  time  and  the  fragility  test  were  normal, 
and  the  Wassermann  tests  and  the  stool  examinations  were  negative. 

17.  A  composite  chart  of  the  blood  counts  made  after  the  opera- 
tions showed  a  gradual  increase  in  the  leukocytes  up  to  the  forty- 
fifth  day.  There  was  then  a  gradual  decrease  until  the  normal 
was  reached  in  about  seventy-five  days.  A  similar  result  was 
obtained  in  a  composite  chart  in  which  the  number  of  leukocytes 
found  in  the  counts  made  before  the  operation  was  taken  into 
consideration. 

IS.  A  comparison  of  the  number  of  lymphocytes  in  the  differential 
count  showed  that  the  average  was  within  the  limits  of  normal. 
A  lymphocytosis  did  not  seem  to  be  a  characteristic  in  this  series. 

19.  In  the  study  of  the  liver  tissue  in  the  cases  of  splenic  anemia, 
30  showed  a  definite  cirrhosis,  but  in  none  was  the  liver  entirely 
normal. 

20.  The  chief  complaints  of  the  30  patients  that  had  hepatic 
cirrhosis  were  the  same  as  those  in  the  rest  of  the  series;  hemor- 
rhage and  abdominal  mass  were  the  predominating  complaints. 

21.  Twenty-four  of  the  })atients  with  cirrhosis  of  the  liver  had 
ascites. 

22.  Twenty-three  and  three-tenths  per  cent  of  the  jiatients  with 
cirrhotic  livers  died  within  forty  days  of  the  operation,  while  within 
the  same  length  of  time  the  death  rate  of  the  remaining  i)atients 
was  only  12.8  per  cent. 
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ELEPHANTIASIS:    A  CLINICAL   REVIEW  AND  AN  ATTEMPT  AT 
EXPERIMENTAL  REPRODUCTION.* 

By  George  D.  Mahon,  M.D. 

ROCHESTER,    MINN. 

(From  the  Divisions  of  Surgery,  and  Experimental  Surgery  and  Pathology, 
The  Mayo  Foundation,  Rochester,  Minn.) 

\^\RiOL^s  definitions  of  elephantiasis  have  been  given.  Practi- 
cally all  refer  to  the  hypertrophy  of  the  skin  and  subcutaneous 
connective  tissue  with  vascular  disturbances  and  resulting  exudate. 
The  congenital  form  of  elephantiasis  usually  involves  one  or  more 
limbs.  The  pathological  picture  difli'ers  from  the  true  form  in  that 
connective  tissue  hypertrophy  and  normal  cell  infiltration  arc 
absent. 

Xo  one  has  been  able  to  obtain  cultures  of  bacteria  except  during 
the  recurring  active  cutaneous  reactions  seen  in  the  majority  of 
cases  of  elephantiasis.  It  must  be  remembered,  however,  that  a 
few  cases  of  elephantiasis  occur  without  local  infiammatory  mani- 
festations.    Sistrunk  had  several  of  this  type  in  his  series.     Bac- 

*  Abstract  of  thesis  submitted  to  the  Faculty  of  the  Graduate  School  of  the 
University  of  Minnesota,  in  partial  fulfillment  of  the  requirements  for  the  degree 
of  Master  of  Science  in  Surgery,  May,  1921. 
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teriological  studies  were  made  in  most  of  the  eases.  In  one  of 
these  in  which  there  had  never  been  local  inflammation,  Magath 
was  able  to  grow,  in  pure  culture,  a  green-producing  streptococcus. 
In  another  case  in  which  there  were  local  manifestations  he  was 
able  to  isolate  practically  the  same  organism  from  the  deep  tissues 
during  a  period  of  quiescence. 

Etiological  FAfTORs.  Manson  has  traced  the  life  cycle  of 
the  filaria  which  he  considered  the  etiological  factor.  Objections 
have  been  made  because  central  blockage  of  the  lymphatics  cannot 
produce  peripheral  edema,  and  because  it  has  been  impossible  to 
find  filaria  in  the  blcxxl  of  patients  with  well  developed  elephantiasis, 
who,  at  some  former  time,  were  known  to  have  been  hosts  of  tlie 
filaria.  Manson  did  not  attempt  to  explain  the  former  criticism, 
but  the  second  issue  was  well  known  to  him.  He  l)elieved  that 
the  lym]>h  blockage  was  accomplished  by  the  death  of  the  T)arent 
worm,  which  was  caused  by  the  lymphangitis  observed  in  all  cases 
of  ele])hantiasis  that  he  studied.  He  also  believed  that  trauma  to 
the  })art  harboring  the  parasite  would  cause  the  premature  parturi- 
tion of  the  ova  which,  being  larger  than  the  embryo  filaria  and  not 
haA'ing  power  of  motion,  would  cause  blockage  of  the  lymphatics. 

Blockage  of  the  lymphatics  with  subsequent  edema  is  not  suf- 
ficient to  explain  the  connecti^'e  tissue  hypertrophy  which  is  the 
most  characteristic  histo-pathological  element  of  the  disease.  An 
abundance  of  experimental  proof  as  well  as  an  enormous  amount 
of  clinical  material  indicate  that  edema  will  not  excite  cell  pro- 
liferation. 

Distribution:  Age  and  Sex.  ^Elephantiasis  has  not  been 
recognized  as  a  transmissible  disease,  although  a  few  reported 
cases  would  indicate  that  it  might  be.  Tuberculosis  and  syphilis 
have  a  questionable  relationship  to  elephantiasis.  Operative  in- 
terference with  the  inguinal  lym])hatics  has  ])receded  some  cases 
of  genital  elephantiasis.  A  preponderance  of  data  favor  the  idea 
that  the  edema  and  hypertrophy  which  characterize  elephantiasis 
develop  as  the  result  of  the  action  of  pathogenic  organisms,  even 
though  it  has  not  been  pro\'ed  that  a  specific  organism  is  responsible 
for  the  disease.  It  is  the  exceptional  case  that  did  not  begin 
following  lymphangitis,  cellulitis,  dermatitis,  or  some  manifestation 
of  a  local  infection.  In  a  few  cases  onset  has  been  insidious,  with- 
out sym])toms,  either  local  or  general,  that  woukl  lead  one  to  think 
of  an  infectious  process.  This  has  been  observed  many  times. 
Webb  mentions  the  same  type  of  case  observed  by  him  in  India. 

Elephantiasis  is  observed  in  all  parts  of  the  world;  but  as  an 
e])idemic  it  exists  only  in  certain  circumscribed  areas  in  the  troj^ical 
or  su))troi)ical  regions.  In  the  United  States  and  Canada,  it  is 
uncommon  and  never  e])idemic. 

In  the  :VS  cases  studied  in  the  Mayo  Clinic  the  youngest  patient 
was  aged  twelve,  the  oldest  fifty-five  years.    In  tropical  countries, 
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men  are  afl'ected  more  often  than  women,  supposedly  on  account 
of  injuries  and  infeetions  to  which  they  are  more  often  subjected. 
Women  and  men  were  afl'ected  about  equally  in  the  cases  reported 
from  the  Clinic. 

Pathological  Findincs.  INIost  authors  have  rei)resented  the 
same  pathological  findings  in  elephantiasis.  Paget  describes 
elephantiasic  tissue  as  "closely  woven  and  very  tough,  and  on 
section  to  exude  a  w^iitish  fluid."  Pusey  considers  hypertro])hy 
of  the  subcutaneous  tissue  the  most  characteristic  feature;  he  said 
that  the  hypertrophy  converts  the  part  into  a  dense  fibrous  structure 
in  which  are  usually  found  dilated  lymph  spaces.  The  chorium 
is  greatly  thickened,  and  the  matting  together  of  its  layers  dis- 
organizes its  typical  arrangement.  The  epidermis  may  or  may 
not  be  thickened.  The  sebaceous  glands,  sweat  glands,  and  hair 
follicles  may  be  unchanged  or  destroyed.  Stelwagon  agrees  with 
Pusey  that  the  chief  change  is  hypertrophy  of  the  connective  tissue, 
but  he  contends  that  the  blood-\essels  are  also  changed,  and  adds 
that  Mosely  and  Morrison  found  an  increase  in  the  i)igment  matter. 
Hartzell  draws  attention  to  a  plugging  of  the  veins  with  a  thrombus 
composed  of  leukocytes.  Elliott  l)elieves  that  there  are  more 
changes  in  the  arteries  than  in  the  veins.  Unna  believes  that  the 
condition  begins  quite  superficially  by  a  blockin.g  of  the  veins  from 
the  inffammatory  process  excited  by  the  bacteria.  There  is  a 
•  subsequent  destruction  of  some  of  the  vessels,  with  still  more 
edema,  and  the  ever  present  bacteria,  lying  latent  in  the  tissue 
ready  to  flare  up,  produce  still  more  hypertrophy  of  the  tissue, 
thereby  interfering  more  with  the  circulation.  This  chain  of 
events  continues  until  finally  there  is  an  enormous  tissue  hyper- 
trophy, wdth  destruction  of  many  superficial  blootl-vessels  draining 
the  part,  and  resulting  edema. 

In  the  cases  of  elephantiasis  studied,  the  epidermis  was  thinned 
out  when  the  extremity  was  unusually  large.  There  was  always 
some  change  in  the  blood-vessels.  Occasionally  there  was  a  marked 
thrombosis  and  lymphocytic  infiltration  around  the  vessel,  especially 
in  patients  who  had  hail  violent  cutaneous  reactions.  The  lym- 
phocytic infiltration  was  always  mild  in  the  patient  who  had  not 
suffered  from  recurring  attacks  of  erythema;  l:)ut  some  of  the 
sections  representing  the  most  marked  hypertrophy  were  (obtained 
from  patients  who  had  never  had  erysipelas,  cellulitis,  or  any  symp- 
tom to  indicate  inflammation  in  the  part.  In  such  cases  there 
was  more  evidence  of  lymphocytic  infiltration  in  the  deeper  layers, 
and  the  aponeurosis  was  often  more  thickened;  also,  there  were 
more  changes  in  the  bloodvessels  of  the  deeper  tissues  than  in  the 
chorium.  It  may  be  assumed  that  in  many  patients  who  de\'elop 
elephantiasis,  the  inflammatory  reaction  necessary  to  jjroduce 
cell  ])roliferation  is  caused  by  low-grade  organisms  confined  to  the 
sul)cutaneous  tissue  and  not  of  sufficient  virulence  to  produce  local 
or  constitutional  reactions. 
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S[tk(;i(;al  Treatment.  Mann  calls  attention  to  the  two  ])rin- 
cijjles  which,  at  present,  are  the  basis  for  the  surgical  treatment 
of  this  condition:  (1)  establishing  new  lymph  paths;  and  (2) 
connecting  the  edematous  elephantiasic  tissues  with  the  normal 
musculature  below  the  aponeurosis. 

Sistrimk  has  performed  a  modified  Kondoleon  operation  on  about 
40  patients  with  elephantiasis.  He  removes,  besides  the  aponeu- 
rosis, a  wide  piece  of  skin  and  subcutaneous  tissue  nearly,  though 
not  quite,  so  wide  as  the  aponeurosis.  Recently  he  has  also  removed 
small  sections  of  the  aponeurosis  in  the  iliac  regions  in  patients 
with  the  disease  especially  pronounced  in  the  thighs  and  hips. 
Sistrunk  believes  the  removal  of  large  pieces  of  diseased  skin  and 
subcutaneous  tissue  (not  capable  of  functioning  because  of  the 
destroyed  vascular  lymph  supply)  is  of  great  importance. 

If  these  patients  are  kept  in  bed  for  a  week  or  more  liefore 
operation,  the  parts  will  be  reduced  in  size  and  operation  made 
easier.  Morphine  given  before  operation  minimizes  the  shock. 
In  extreme  cases,,  a  complete  operation  cannot  be  performed  at 
one.  time,  but  similar  operations  on  different  portions  of  the  ex- 
tremity may  be  performed  at  different  times.  Ojjcration  does  not 
cure  elephantiasis,  but  the  condition  can  be  greatly  relieved.  Better 
residts  will  be  obtained  if  the  jjatients  wear  elastic  stockings  inde- 
finitely, perhaps  permanently. 

Experiments.  Since  I  believed  that  the  hypertrophy  and  edema 
which  characterize  elephantiasis  is  caused  directl.y  by  the  action 
of  pathogenic  bacteria,  I  attempted  to  pro^'e  it  by  experiments  on 
dogs.  Bockhardt  injected  a  culture  of  living  organisms  (the 
coccus  of  Fehleisen)  into  the  tissues  of  a  pedunculated  malignant 
tumor  which  subsequently  took  on  changes  ty])ical  of  elephantiasis. 
In  a  series  of  experiments  on  animals,  an  attempt  was  made  to 
lower  the  resistance  of  the  part  by  interfering  with  the  lymphatics 
draining  the  region.  Later,  the  venous  return  was  also  partially 
ligated,  further  to  lower  the  resistance  of  tlie  ])art.  The  animals 
were  then  inoculated  with  a  green-producing  strei)tococcus  obtained 
by  Dr.  Magath  from  the  subcutaneous  tissues  of  two  patients  in 
Dr.  Sistrunk 's  series.  Dr.  Magath  describes  the  technic  used  and 
the  type  of  organism  cultured  as  follows: 

"A  small  piece  of  tissue  taken  from  the  leg  (elephantiasis)  was 
introduced  directly  and  immediately  into  a  tube  of  glucose  broth, 
and  incubated  for  forty-eight  hom-s.  At  the  end  of  that  time  a 
smear  made  from  the  broth  showed  numerous  small,  short  chains 
of  streptococci.  Transfers  were  made  by  streaking  a  plate  of 
l)loofl  agar;  the  stre])tococcus  was  present  in  pure  culture.  The 
colonies  were  minute,  semi-Hattened  and  circular,  growing  slowly 
with  the  formation  of  a  slight  amount  of  green  pigment,  less  than 
IStre pi ()(•<)(•(■  us  vlridnns  but  more  than  typical  pneumococcus.  The 
broth  cultuj'c  was  used  for  the  first  animal  injection,  and  sub- 


MAHOisr:  elephantiasis  879 

cultures  taken  from  this  in  broth  were  used  for  subsequent  injections. 
A  simihir  organism  was  isohited  from  a  piece  of  tissue  taken  from 
the  scrotum  of  another  patient  with  elephantiasis,  and  this  was 
Used  for  the  last  series  of  animal  inoculations." 

Twenty  animals  were  used.  To  favor  the  development  of  the 
organism,  the  lymphatics  of  the  groin  of  the  leg  were  dissected  out. 
In  others,  the  femoral  vein  was  also  ligated.  Controls  were  used. 
The  injections  of  the  organisms  were  made  intravenously  and 
subcutaneously  in  different  groups  of  the  animals.  The  intra- 
venous injections  were  made  on  the  evidence  that  a  blood-borne 
organism  is  responsible  for  the  condition.  The  opposite  leg  from 
the  one  in  which  the  lymphatics  or  veins,  or  both,  were  molested, 
was  used  for  the  injection.  We  undertook  this  work  wifli  the 
full  understanding  that  the  production  of  a  chronic  lesion  in  an 
animal  oti'ered  many  difficulties.  It  is  well  known  that  animals 
may  not  respond  to  certain  organisms  as  does  man.  ^loreover, 
the  cultures  used  must  be  kept  under  artificial  conditions  for  a 
long  time  and  would  lose  some  of  their  activity. 

In  some  of  the  experiments  neither  the  operative  procedure  nor 
the  injected  bacteria  produced  any  noticeable  effect.  In  many 
instances  the  removal  of  the  lymphatics,  and  particularly  the 
ligation  of  the  venous  return,  produced  edema  of  the  leg  for  a  vari- 
able period.  The  edema  did  not  persist  for  any  great  length  of 
time  and  a  condition  resem Idling  elephantiasis  never  occurred. 
The  effect  attributable  to  the  bacteria  was  obtained.  The  results 
of  the  experiments  were  negative  with  regard  to  the  production  of 
ele])hantiasis. 

Conclusions.  1.  The  characteristic  feature  of  elejjhantiasis  is  a 
hypertrophy  of  the  collagenous  connective  tissue  with  some  degree 
of  lymph  and  venous  stasis. 

2.  The  hypertrophy  of  the  connecti\e  tissue  and  the  corre- 
sponding stasis  are  probably  the  result  of  repeated  insults  from 
pathogenic  bacteria. 

3.  In  one  group  of  cases  of  elephantiasis,  there  is  an  outward 
manifestation  of  infection  evidenced  by  erythema  and  adenitis. 
This  type  is  more  common.  There  is  a  second  gi'oup  in  which  the 
disease  develops  insidiously,  and  without  any  local  manifestation 
of  infection.  From  the  pathological  study  of  these  cases,  I  am 
convinced  that  they  too  have  an  infection  basis,  which  is  confined 
to  the  lower  layers  of  the  subcutaneous  tissue,  and  of  such  low 
grade  as  not  to  excite  any  local  symptoms. 

4.  Anything  that  causes  venous  stasis  could  be  considered  a 
predisposing  factor  in  the  development  of  elephantiasis. 

5.  Central  blockage  of  the  lymphatics  probably  cannot  })ro(hice 
permanent  peripheral  lymph  stasis. 

6.  The  parent  woim  of  filaria  may  excite  inflammatory  changes, 
and  elephantiasis  may  be  produced  in  such  cases  by  j^athogenic 
bacteria,  the  filaria  being  a  predisposing  factor. 
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7.  Ill  the  Kondoleon  operation,  we  have  a  means  of  rendering 
usefnl  service  to  patients  with  elephantiasis,  althongh  the  operation 
does  not  positively  cure  the  disease. 
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In  the  following  paper  it  is  intended  to  present  .some  simjile 
experimental  data  dealing  with  artificially  increased  intra-abdominal 
j)ressnre,  in  the  attempt  to  elucidate  the  mechanism  of  some  com- 
mon ^•ascularand  renal  secretory  changes  which  occur  in  association 
with  ascites. 

*  The  writers  desire  to  express  their  thanks  to  Prof.  A.  N.  Richards  for  laboratory 
facilities  and  \aUiable  suggestions,  .•ind  to  Dr.  .\.  B.  Light  for  tcchnicuil  assistance 
in  connection  with  these  experiments. 
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The  physician  wlio  carefully  studies  patients  whose  condition 
is  complicated  by  ascites  (the  usual  case  is  cardio-renal),  will  notice 
that  this  is  accompanied  by  a  diminution  of  urinary  outi)ut  and 
that  paracentesis  al)doininalis  for  removal  of  a  fluid  collection  is 
usually  accompanied  by  a  slight  rise  of  l)lood-i)ressure.  The  uri- 
nary output  is  in  a  measure  restored  to  noi'uial  by  the  oj)cration  of 
paracentesis. 

These  features  are  not  satisfactorily  explained,  either  in  text- 
books on  physiology  or  physical  diagnosis.  Nowhere  does  one 
discover  any  mention  of  the  influence  of  ascitic  effusions  upon  either 
caval  circulation  or  renal  output.  Krehl^  makes  the  following 
statement,  which  is  quoted  as  bearing  on  the  ])roblem  under  con- 
sideration: "  If  the  quantity  of  Hood  that  flows  through  the  kidney 
be  diminished,  a  small  amount  of  highly  concentrated  urine  is 
secreted;  in  other  words,  the  diminution  in  the  total  solids  is  not 
parallel  to  that  of  water.  .  .  ,  a  diminished  renal  circulation 
may  occur  in  the  absence  of  any  local  constriction  of  the  renal 
vessels,  either  because  the  general  arterial  pressure  is  reduced  or 
because  the  pressure  in  the  renal  veins  is  raised.  The  rednctif)n 
of  the  general  arterial  pressiu-e  may  result  from  a  wide-spread 
vasomotor  paralysis  or  from  a  weakening  of  the  left  \entricle. 
The  pressure  in  the  renal  veins  may  be  raised  by  an  occlusion  of 
these  veins,  or  of  the  vena  cava  inferior;  by  an  increase  in  the 
general  venous  pressure  from  a  weakening  of  the  right  ventricle; 
or  by  a  diminution  in  the  aspirating  action  of  the  thorax." 

It  has  been  shown  by  Paneth,-  and  later  l)y  de  Souza,'^  that 
every  venous  obstruction  in  the  kidney  lessens  the  urinary  out- 
put as  soon  as  it  reaches  a  certain  (moderate)  degree. 

That  the  presence  of  fluid  in  the  abdomen  causes  a  diminution 
of  urinary  output  in  cases  in  which  but  little  renal  ])athology  is 
demonstralile,  is  illustrated  l:>y  the  following  history. 

Case  Report.  Mary  S.,  aged  fifty-three  years.  Admitted 
March  27,  1921. 

Chief  Complaint.  Decreasing  urinary  out])Ut.  Alidominal  swell- 
ing. 

Present  Illness.  Patient  was  well  until  four  weeks  ago,  when 
abdominal  soreness  and  swelling  began.  Urinary  outinit  has 
steadily  decreased.  Xo  dysuria;  never  any  hematuria.  Ankles 
have  not  been  swollen.  Xo  dyspnea  nor  palpitation.  Sleeps 
poorly.     Appetite  good.     ( "onstipated. 

Pa.st  Meclieal  Ilistory.     Always  well  except  for  dyspepsia. 

Family  Hi.story.  Husband  living  and  well.  Seven  children 
living  and  well. 

Social  History.  Housework.  Born  in  Ireland;  in  United  States 
thirty  vears.     Drinks  tea  and  coffee,  alcohol  in  moderation. 


882        TIIORINCTON,    SCHMIDT:   A    STUDY   OF   BLOOD-PHESSUKE 

PIn/sical  E.rainination.  Well  developed  adult  white  female. 
The  examination  of  the  head,  neek,  ehest  and  extremities  was 
negative. 

Abdomen:  Liver  and  spleen  not  enlarged.  Abdomen  mueli 
distended  and  resistance  is  encountered  although  no  mass  is  pal- 
pable. Dulness  in  the  flanks  with  coronal  tyni])any.  Xo  areas 
of  tenderness. 

Gynecological  E,v(ti)ii)iafi(>n.  l^ilateral  and  iK'riiieal  lacerations. 
Uterus  not  enlarged;  fixed  but  not  tender. 

Diofinosis.  Rapidly  growing  mass;  origin  undetermined. 
Advice :  Laparotomy. 

Clinical  Notes.  March  28.  Has  voided  only  2  ounces  since 
admission.  One  ounce  of  urine  obtained  on  catheterization. 
Patient  feels  all  right  except  for  abdominal  distension. 

March  29.  Roentgen-ray  report:  Irregular  shadow  in  lower 
abdomen,  probably  due  to  large  mass. 

Cystoscopic-  report:  Bladder  depressed  anteriorly  and  trigone 
markedly  elevated.  Both  ureters  catheterized  for  27  cm.  with- 
out encountering  any  resistance.  Passage  of  catheters  not  followed 
by  any  material  quantity  of  urine  sufficient  to  indicate  hydroureter 
or  hydronephrosis.  Indigo-carmine,  right,  nine  and  a  half;  left, 
eleven  and  a  half  minutes  after  injection. 

Operation.  Abdomen  opened  below  uml)ilicus.  Peritoneum 
thickened  and  adherent.  About  l.o  gallons  of  straw  colored  fluid 
poured  out,  apparently  contained  in  two  or  three  large  cavities 
formed  by  intestinal  adhesions.  Mesentery  and  omentum  were 
thickened  and  friable,  while  a  chain  of  thickened  and  enlarged 
glands  ran  along  the  mesenteric  attachment  throughout  the  length 
of  the  small  intestine.  Diagnosis:  Carcinoma;  impossible  to  deter- 
mine the  primary  focus.  Kidneys  on  palpation  appeared  to  be 
normal.  Enlarged  glands  and  a  piece  of  thickened  omentum  were 
removed  for  section.     Abdomen  closed  with  drainage. 

March  31.  Patient  much  more  comfortable.  Urinarx'  out- 
put has  greatly  increased. 

Tissue  Diagnosis:  Scirrhous  carcinoma. 

The  following  are  laboratory  findings  for  the  first  twelve  da\s 
following  the  patient's  admission  to  the  hosjMtal: 

Urine.  The  specific  gravity  varied  between  1()2()  and  lOoO. 
A  very  faint  trace  of  albumin  was  found  on  the  first  examination 
otherwise  the  results  were  negative.  The  volume  output  in  twenty- 
four  hours  was  between  210  to  270  cc  before  oi)eration;  after  oper- 
ation this  was  between  500  to  900  cc.  The  phenolsulphonephthalein 
was  15  per  cent  in  two  hours. 

Blood.  Wassermann,  negative.  T>ea  nitrogen,  19  mg.  per 
100  cc. 

Blood-pressure.     March  28,  130  to  65.     April  5,  120  to  70. 
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Abdominal  Fluid.  Polyiiiorphonuclears  33  })er  cent,  lyiiijjho- 
cytes  G7  per  cent.     Xe,<;ati\e  for  tubercle  bacilli. 

We  have  here  an  exaniph'  of  massive  ascites,  (hie  to  rapidly 
pro<i;ressins  malignancy,  in  which,  with  no  a])])arent  renal  i)ath- 
ology,  urine  output  is  greatly  cut  down;  with  removal  of  the  ascitic 
fluid,  urinary  output  immediately  returns  to  a  volume  approxi- 
mating the  normal. 

The  intra-abdominal  tension  recpiired  to  jnxxluce  a  diminution 
of  urinary  output  is  not  great.  Two  patients  whose  intra-abdominal 
tension  was  measured  by  means  of  trocar  and  attached  mercury 
manometer,  registered  pressures  of  15  to  20  mm.  This  agrees  with 
the  measurements  of  Quirin,^  who  records  20  mm.  as  the  intra- 
abdominal pressure  in  two  patients,  each  with  an  ascites  amount- 
ing to  about  7000  cc. 

Experimental  Studies.  To  obtain  further  information  concern- 
ing the  conditions  which  caused  such  marked  changes  in  urine 
excretion  in  this  paticjit,  four  exjieriments  were  ])erformed  in  which 
intra-abdominal  pressure  of  dogs  was  raised  by  injecting  fluid  into 
the  peritoneal  cavity,  urinary  output  being  measured  at  varying 
degrees  of  intra-abdominal  pressure. 

Procedure.  Female  dogs,  of  approximately  equal  size,  were 
used;  to  minimize  as  far  as  possible  suppression  of  urine  due  to 
anesthetic  and  operation,  they  were  given  glucose  solution  by 
stomach  tube,  about  twelve  hours  and  again  two  hours  before  the 
experiment  began.  Anesthesia  was  induced  by  intramuscular 
injection  of  luminal,  as  a  rule,  supplemented  by  ether  inhalation. 
Carotid  blood-pressure  was  recorded  l)y  a  mercury  manometer. 
Through  a  midline  abdominal  incision,  a  cannula  was  inserted 
into  each  ureter,  and  these  were  connected  to  a  glass  tube  which 
passed  through  the  urethra;  urine  excretion  was  measured  either 
by  volume  or  in  drops.  The  rectum  was  di\'ided  and  a  glass  tube 
introduced  through  the  anus;  this  tube  was  connected  to  a  pressure 
bottle  containing  the  fluid  to  be  introduced  and  to  a  vertical  glass 
tube  which  acted  as  a  manometer,  the  pressure  readings  being 
given  in  millimeters  of  mercury  in  the  following  sections.  The 
abdomen  was  then  closed  tightly. 

The  fluid  was  kept  at  37°  to  40°  C,  and,  when  it  was  desired  to 
raise  intra-abdominal  pressure,  was  forced  into  the  abdomen  by 
way  of  the  rectum  by  pumping  air  into  the  pressure  bottle  con- 
taining the  fluid.  In  three  experiments,  0.9  per  cent  saline  was 
used;  in  the  fourth,  5  per  cent  acacia  was  added,  in  the  hope  of 
diminishing  the  absorption  rate  of  the  fluid.  There  were  no 
apparent  ditt'erences  in  the  results  obtained  with  the  two  solutions. 

Results.  Urine  excretion  was  always  totally  suppressed  when 
abdominal  i^ressure  was  raised  to  30  mm.  of  mercury.  Pressures 
lower  than  15  mm.  had  no  constant  eft'ect  on  rate  of  urine  flow, 
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but  from   15  to  ;i()  inin.   there  was  always  constant  diminution. 
(Fi^^s.   1,  2  and  .'5). 
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Fig.   1. — Tracing  to  show    decrease  in    urinary  output  and  suppression  of  urine 
which  follows  a  jiradually  raised  intra-abdominal  pressure.     A  slight  fall  of  carotid 

blood-pressure  is  also  to  be  noted. 
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Fig.  2. — Tracing  to  show  urinary  suppression  following  increased  intra-abdominal 
pressure,  and  the  diuresis  which  may  occur,  at  suppression  pressure,  when  saline  is 
introduced  intravenously. 
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Fig.  .3. — Tracing  to  show  the  effect  of  varying  intra-abdominal  pressure  upon  urine 
outjnit,  carotid  blood-pressure,  femoral  pressure  and  jugular  pressure. 


On  rcleasint;'  alxlominal  ])ressure,  by  allowini;-  fluid  to  flow  back 
into  the  bottle,  urine  usually  began  to  api)ear  prom])tly;  in  one 


TIIOIUNGTON,    SCILMIDT:    A   STUDY    OF   BLO()D~l>KE,S,SLKE         885 

experiiiieiit  tlicrc  was  total  suppression  at  30  iniii.  alMloiiilnal 
l)ressure,  while  urine  reaj)peared  at  an  intra-alxloniinal  pressure 
of  28  nun.  (Experiment  2),  deuionstrating  the  eonstaiiey  and 
abruptness  of  the  suppression  threshold  (Fig.  1  and  2). 

Accompanying  a  rise  of  intra-abdominal  pressure  from  zero  to 
30  mm.  there  was  usually  a  fall  of  .")  to  10  nun.  in  carotid  blood- 
pressure  (Figs.  1,  2  and  3). 

These  changes  in  urine  secretion  might  have  been  due  to  pressure 
on  the  ureters,  to  changes  in  the  general  circulation,  or  to  pressure 
on  the  renal  veins. 

That  the  suppression  was  not  due  to  compression  of  the  in-eters, 
is  shown  by  the  results  of  injecting  saline  intravenously  while 
urine  flow  was  inhibited  by  an  abdominal  pressure  of  30  mm. 
Such  an  injection  was  always  followed  by  a  profuse  flow  of  urine, 
which  could  be  readily  inhibited  by  raising  intra-abdominal  pres- 
sure to  35  to  40  mm.     (Fig.  2,  Experiment  2.) 

Changes  in  the  general  circulation  were  not  constant,  but  usually 
there  was  a  fall  of  5  to  10  mm.  in  blood-pressure  when  intra-abdom- 
inal pressure  was  raised  sufficiently  to  suppress  urine.  This  fall 
is  scarcely  enough  to  cause  total  suppression  of  urine,  and  urine 
was  often  excreted  readily  at  a  considerably  lower  level  of  blood- 
pressure,  if  abdominal  pressure  was  low.  Furthermore,  blood- 
pressure  might  fall  less  than  5  to  10  mm.,  and  in  one  instance  it 
rose  as  abdominal  pressure  was  raised  (Experiment  2) ;  often, 
after  a  primary  fall,  blood-pressure  rose  while  intra-abdominal 
pressure  was  held  at  30  mm.  until  it  was  higher  than  before  the 
fluid  was  injected  into  the  abdomen,  but  no  urine  appeared.  In 
every  case,  urine  was  suppressed  by  an  abdominal  pressure  of  30 
mm,  regardless  of  the  blood-pressiu'e  le\el. 

Of  all  the  structures  concerned  in  the  normal  renal  function, 
the  renal  veins  are  most  susceptible  to  external  pressure,  since 
pressure  within  the  inferior  cava  is  normally  only  a  few  millimeters 
of  mercury.  Consequently,  onward  flow  in  this  vessel  must  cease 
when  pressure  upon  it  becomes  greater  than  pressure  within  it, 
and  could  only  be  maintained  by  a  rise  in  venous  pressure  to  a 
point  equal  to  the  external  pressure. 

To  determine  the  presence  of  a  rise  in  venous  pressure,  vertical 
glass  tubes,  coated  with  wax,  were  connected  with  a  femoral  and  an 
external  jugular  vein,  while  abdominal  pressure  was  raised  and 
lowered.  Blood  rose  in  the  femoral  tube  to  a  height  almost  exactly 
equivalent  to  existing  abdominal  pressure,  and  rose  or  fell  pro- 
portionately as  abdominal  pressure  was  raised  or  lowered.  There 
was  no  appearance  of  blood  at  any  time  in  the  jugular  tube,  though 
saline  flowed  readily  and  completely  from  the  tube  into  the  vein 
(Fig.   3,  Experiment  2). 

The  rise  in  venous  pressure  must,  therefore,  have  been  due  to 
factors  operative  only  below  the  diaphragm. 
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In  order  to  determine  if*  this  rise  in  venous  pressure  was  effective 
at  the  point  of  entrance  of  tlie  renal  veins,  a  small  catlieter,  coated 
within  by  means  of  sohd  sodium  citrate,  was  connected  to  a  verti- 
cal tube  and  its  tip  introduced  into  a  femoral  vein. 

Blood  rose  in  the  tube  to  a  height  equivalent  to  the  existing 
abdominal  pressure.  The  catheter  was  pushed  on  within  the 
inferior  cava,  with  no  change  in  height  of  the  blood  column,  until 
the  tip  of  the  catheter  reached  a  point  just  above  the  diaphragm, 
when  all  the  blood  flowed  rapidly  out  of  the  tube  (Experhnent  .']). 

The  catheter  was  then  introduced  into  the  left  external  jugular 
vein  and  pushed  on  until  its  tip  was  in  the  inferior  cava.  There 
was  no  rise  of  blood  in  the  tube  as  long  as  the  tip  of  the  catheter  was 
above  the  diaphragm,  but  as  soon  as  it  passed  below,  blood  rose 
to  a  height  almost  equivalent  to  abdominal  pressure. 

A  rise  in  intra-abdominal  pressure  is  thus  seen  to  cause  a  rise 
in  abdominal  venous  pressure,  and  this  is  efi'ective  throughout  the 
entire  inferior  caval  system  below  the  diaphragm.  Its  effect  on 
renal  function  is  directly  comparable  to  the  effect  of  partial  occlusion 
of  the  renal  ^^eins,  which  uniformly  causes  partial  or  complete 
suppression  of  urine  (Paneth;  de  Souza). 

The  ffrst  effect  of  a  sudden  increase  in  intra-abdominal  pressure 
is  probably  a  collapse  of  the  inferior  cava,  for  venous  pressure  is 
lower  here  than  in  its  tributaries.  Consequently,  filling  of  the 
heart  must  be  interferefl  with  until  venous  pressure  rises  sufficiently 
to  overcome  the  external  jjressure,  and  the  fall  in  blood-pressure 
which  follows  a  sudden,  though  comparatively  slight  increase  in 
intra-abdominal  pressure  is  probably  due  to  this.  The  ultimate 
level  maintained  by  blood-pressure  when  intra-abdominal  pressure 
is  held  at  a  high  level  nuist  depend,  to  some  extent  at  least,  on  the 
proportion  of  total  blood  volume  required  to  maintain  the  higher 
level  of  abdominal  venous  pressure,  and  which  is  thereby  lost  to 
the  effective  circulation. 

Under  such  circumstances  of  increased  intra-abdominal  pressm-e, 
abdominal  venous  i)ressure  must  rise  to  a  jjoint  almost,  if  not 
exactly,  equal  to  the  intra-abdominal  pressure,  and  measurement 
of  the  latter  is,  therefore,  an  index  of  the  pressure  against  which 
the  renal  circulation  is  working. 

In  experiments  in  which  fluid  was  injected  quite  rapidly  into  the 
abdrnnen,  750  cc  always  raised  the  intra-abdominal  pressure  to 
the  suppression  i)()int  of  urine  (30  mm.)  while  1000  cc  caused 
marked  respiratory  distress. 

When  fluid  was  introduced  gradually  (Experiment  4),  so  that 
time  was  allowed  for  compensation  to  occur,  2100  cc  was  required 
to  raise  intra-alxlominal  pressure  to  30  mm.,  and  this  relatively 
enormous  volume  caused  no  ap])arent  distress.  Beyond  this 
])()int,  however,  slight  increases  in  volume  of  fluid  caused  marked 
]>ressure  symptoms,  due,  apparently,  to  yielding  of  the  diaphragm. 
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;iik1  after  2400  cc  luid  been  introduced,  l)l(H)d-i)ressure  fell  sharply 
to  zero,  the  heart  giving  a  few  si)asmodic  beats,  but  entire  recovery 
occurred  j)roniptly  when  fluid  was  allowed  to  escape.  It  was  now 
])ossible  to  reinject  rapidly  almost  2000  cc  of  fluid  before  any 
symi)tonis  resulted,  and  at  least  'M){)  cc  must  have  remained  in 
the  abdominal  cavity. 

Apparently  the  abdominal  muscles  lose  their  tonicity  when 
gradually  distended,  and  in  this  way  large  volumes  of  fluid  can  be 
accounnodated  in  the  abdominal  cavity  without  the  extreme  rise 
in  intra-al)dominal  pressure  seen  when  much  smaller  amounts  are 
rapidly  injected.  The  diaphragm  seems  to  retain  its  tone  much 
longer,  but,  once  it  yields,  a  slight  further  increase  in  pressure 
causes  })r()mpt  and  very  marked  disturbances  of  the  circulation, 
these  being  i)robably  due  to  an  occlusion  of  the  great  veins,  so  that 
filling  of  the  heart  is  prevented.  Pressure  on  the  ventricles  direct 
would  pro})ably  not  cause  so  sudden  a  failure. 

Protocols.  Experiment  1.  To  determine  the  effects  on  urine 
excretion  and  blood-pressure  of  sudden  changes  in  intra-abdominal 
pressure. 

Female  fox  terrior,  .l.S  kilos,  was  given  400  cc  of  o  ])er  cent 
glucose,  by  stomach  tulH\  at  9. .'JO  a.:\i.;  luminal,  0.12  gm.  per  kilo, 
at  10  A.M.  Ether  during  operation  only.  Tracheal  cannula; 
left  carotid  connected  to  manometer.  0.9  per  cent  saline  was 
used  to  raise  abdominal  pressure.  I'rine  outj)ut  was  measured 
in  cubic  centimeters  per  three  minute  period. 


Time. 

pressure. 

pressure. 

3  minutes. 

Conditions. 

4.00  \ 
4.12/ 

.  .       .78 

0 

0.30 

Control. 

4.15    . 

.      .     72 

30 

0 

750  CO  saline  injected  into  abdo- 
men; suppression. 

4.18    . 

.      .     66 

25 

0.05 

Fluid  held  in  aiadomen. 

4.30    . 

.      .     64 

6 

0.08 

Fluid  flowing  back  into   bottle. 

4.3.3    . 

.      .     66 

4 

0.45 

Recovery. 

4.48    . 

.      .      74 

4 

0.1 

Recovery. 

4.51    . 

.      .     82 

30 

0 

750  cc  saline  injected  into  abdo- 
men; blood-pressure  rises; 
suppression. 

5.06    . 

.      .     82 

12 

0.1 

F'luid  flowing  back  into  bottle. 

5.12    . 

.      .      90 

10 

0.13 

Recovery. 

5.18    . 

.      .     98 

8 

0.4 

Recovery. 

If  the  injection  of  fluid  be  performed  more  slowly,  it  causes  a 
progressive  lag  in  urinary  output  and  complete  suppression,  when 
the  intra-abdominal  pressure  reaches  .30  mm.  (Fig.  1). 

Experiment  2.  A.  To  determine  whether  compression  of  the 
renal  pelvis  or  ureters  by  the  intra-abdominal  pressure  is  a  factor 
in  the  suppression;  to  determine  whether,  at  the  intra-abdominal 
suppression  pressure,  diuresis  may  be  produced  by  increasing 
arterial  blood-pressure  (Fig.  2). 
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B.  To  determine  if  there  is  a  rise  in  abdominal  venous  pressure 
as  intra-abdominal  j^ressure  is  raised  (Fig.  3). 

Female  fox  terrior,  7.5  kilos.  5  per  cent  glucose,  500  cc  at 
5.00  P.M.,  May  23  and  at  9.30  a.m.,  May  24,  luminal,  0.12  gm.  per 
kilo,  at  10.00  a.m.;  ether  during  operation  only.  5  per  cent  acacia 
in  0.9  per  cent  saline  used  to  raise  abdominal  pressure.  Venous 
pressures  recorded  later  in  experiment  by  cannulas  in  right  femoral 
and  left  external  jugular. 


Blood- 

Abdominal 

Urine  drops 

Time. 

pressure. 

pressure. 

per  minute. 

2.20\ 

2.29/ 

.      .     72 

0 

3 

2.30    . 

.      .      66 

20 

1 

2.31    . 

.      .      68 

30 

0 

2.35    . 

.      .      82 

30 

0 

2.37    . 

.      .     90 

15 

1 

2.40    . 

.       .    104 

10 

4 

2.44    . 

.      .    100 

4 

3 

2.47    . 

.       .      82 

30 

0 

2.52    . 

.      .    110 

30 

8 

2.54    . 

.      .    102 

40 

0 

3.06    . 

.       .    104 

10 

5 

3.07    . 

.      .      96 

15 

3 

3.08    . 

.      .      90 

20 

2 

3.10    . 

.      .      84 

25 

1 

3.15    . 

.      .      84 

28 

1 

3.20    . 

.       .      80 

30 

0 

3.28    . 

.      .     88 

28 

1 

3.32    . 

.      .     90 

20 

4 

3.36    . 

.      .     88 

18 

4 

3.39    . 

.      .      80 

30 

0 

3.42    . 

.      .      80 

28 

2 

4.20    . 

.      .      98 

8 

3 

4.25    . 

.      .      52 

28 

0 

4.27    . 

.      .      56 

30 

0 

4.29    . 

.      .     74 

12 

1 

Conditions. 
Control. 

Acacia  injection  begun. 

750  cc  acacia  injected;  suppression. 

Fluid  held  in  abdomen. 

Fluid  released. 

Recovery. 

Recovery. 

750  cc  acacia  injected;  suppression. 

50  cc  saline  intravenously  (note 
diuresis) . 

More  acacia  injected  into  abdo- 
men; suppression. 

Recovery;  pressure  released. 

Acacia  injected  slowly. 

Injection  continued ;  lag  in  output. 

Injection  continued. 

Injected  continued. 

Injection  continued;  suppression. 

Pressure  released. 

Recovery. 

Recovery. 

Acacia  reinjected;  suppression. 

Pressure  released. 

Control;  venous  pressure:  femoral, 
6.9;  jugular,  0.  . 

Acacia  into  abdomen;  venous  pres- 
sure:   femoral,  20;  jugular,  0. 

750  cc  acacia  injected;  venous  pres- 
sure:   femoral,  24;  jugular,  0. 

Pressure  relea.scd ;  venous  pressure : 
femoral,  9;  jugular,  0. 


Experiment  3.  To  determine  if  pressure  is  raised  in  inferior  ca\'a 
at  point  where  renal  veins  enter,  as  intra-abdominal  pressure  is 
raised. 

Female  mongrel,  5.2  kilos.  Glucose  5  per  cent,  500  cc  at 
5.00  P.M.,  May  20  and  10.00  a.m.,  May  27,  luminal,  0.012  gm.  per 
kilo.     Saline  used  to  raise  abdominal  pressure.     No  ether  required. 

Details  of  experiment  were  almost  exactly  the  same  as  Experi- 
ment 2,  and  results  entirely  confirmatory. 

Catheter  used  for  recording  pressure  within  inferior  cava,  con- 
nected to  vertical  tube,  as  manometer. 
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Abdominal        Catheter  Venous 

pressure,  inserted  (mm.)-  pressure  (nini).  Conditions. 

Control;  catheter  in  femoral  vein. 

Saline  injected  into  alxlonien. 

Saline  held  in  al)donien;  catheter  pushed  on. 

Same. 

Blood  flowed  .sharply  out  of  tube. 

Catheter  in  jugular  vein;  saline  held  in 
abdomen. 

Catheter  pushed  on;  sahnc  held  in  abdomen. 

Catheter  tied  in  place  and  animal  killed; 
tip  of  catheter  in  inferior  cava  just  below 
the  diaphragm;  at  22  cm.  from  opening 
in  femoral  vein,  tip  of  catheter  was  in 
inferior  cava,  just  above  diaphragm. 

Experiment  4.  To  determine  if  there  is  a  loss  of  tonicity  of 
abdominal  muscles  when  intra-abdominal  pressure  is  gradually 
increased. 

Female  dog,  S.G  kilos,  glucose  o.OO  p.m.  and  11.00  a.:\i.  as  usual. 
Anesthesia  by  ether  only.  Saline  injected  into  abdomen,  in  50  cc 
portions,  allowing  five  minutes  between  injections.  (No  urine 
was  excreted  at  any  time  during  the  course  of  this  experiment.) 

Conditions. 

Control. 

Sharp  fall  of  blood-pressure  followed  sec- 
ond 50  cc  injection. 

Blood-pressure  did  not  fall  after  subse- 
quent injections. 

Abdomen  very  tense,  but  no  dyspnea. 
No  apparent  change. 
Still  breathing  quietly. 

Fall  in  abdominal  pressure  and  blood- 
pressure,  with  marked  dyspnea;  lower 
ribs  bulging  suddenly. 

Very  marked  respiratory  distress. 

Blood-pressure  fell  sharply  to  zero;  then 
infrequent,  spasmodic  heart  beats  and 
agonal  respiration;  recovery  prompt  on 
releasing  pressure. 

Conclusions.  1.  A  rise  of  intra-abdominal  pressure  to  .'}()  mm. 
(mercury)  is  uniformly  followed  by  complete  supi)ressi()n  of  urine 
in  dogs;  pressures  lower  than  15  mm.  have  no  constant  eifect; 
from  15  to  30  mm.,  there  is  progressive  diminution  in  rate  of  urine 
excretion.  There  is  usually  also  a  fall  of  5  to  10  mm.  in  arterial 
pressure. 

2.  ^'enous  pressure  within  the  inferior  caval  system  l)elow  the 
diai^hragm  rises  with  intra-abdominal  pressure,  and  to  almost 
the  same  extent. 

3.  Suppression  of  urine  with  high  intra-abdominal  pressure  is 
probably  due  to  the  rise  in  abdominal  venous  pressure,  the  effects 
of  which  on  the  renal  circulation  are  comparable  to  those  of  partial 
occlusion  of  the  renal  veins. 
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4.  The  fall  in  hlood-pressure  seems  ti)  he  due  to  a  teinj)(>rary 
collapse  of  the  inferior  cava,  until  the  venous  })ressure  has  risen  to 
a  point  ecjual  to  intra-abdominal  pressure. 

5.  When  fluid  is  gradually  introduced  into  the  alxlomen,  the 
abdominal  nniscles  lose  their  tonus,  and  much  more  fluid  can  be 
accommodated  without  pressure  symptoms.  The  diaphragm  is 
the  last  to  yield,  and  its  yielding  is  following  by  rapid  circulatory 
failure,  while  respirations  continue. 

It  is  suggested  that  the  loss  of  tomis  in  the  abdominal  nmsculature 
occurs  as  a  means  of  compensating  for  ascitic  collections  which 
would  otherwise  raise  abdominal  venous  pressure  sufficiently  to 
cause  in-inary  suppression. 

It  is  suggested  that,  since  the  rise  of  venous  pressure  resulting 
from  the  presence  of  an  ascitic  collection  in  the  abdomen  is  limited 
to  the  venous  circulation  below  the  diaphragm,  this  may  be  a  factor 
in  the  comparative  limitation  of  the  peripheral  edema  to  the  lower 
extremities  in  cases  of  inferior  caval  obstruction. 

Dana  and  INTcIntosh'''  report  a  case  of  superior  caval  obstruction 
in  which  edema  occurred  chiefly  in  the  face,  neck  and  upi)er  extrem- 
ities; the  lower  extremities  were  not  involved  to  any  great  extent  in 
the  edema.  This  should  be  contrasted  with  the  inferior  caval  ob- 
struction type  of  edema  dealt  with  in  the  present  paper. 
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SIGNIFICANCE  OF  THE  WILDBOLZ  AUTO-URINE   REACTION 
IN  TUBERCULOSIS,  WITH  A  REPORT  OF   100  CASES. 

By  Milton  Smith  Lewis,  AI.D., 

NEW    YOnK    CITY. 

(From  the  A.  Jacobi  Division  for  Children,  Service  of  Dr.  A.  L.  Goodman;  from  the 
Medical  and  Surgical  Wards  of  the  Lenox  Hill  Hospital,  New  York  City.) 

The  tuberculin  test  has  been  regarded  by  many  workers  both 
in  surgery  and  medicine  as  a  certain  sign  of  a  tuberculous  focus, 
but  its  limitations  have  been  found  and  it  is  not  now  regarded  as 
a  complete  automatic  diagnosis  but  as  an  indication  of  the  necessity 
for  looking  further. 

Hence,  when  Wildbolz  and  his  co-workers  published  that  they 
believed  it  was  ])ossible  to  demonstrate  the  activity  of  a  tuber- 
culous process  thfongh  the  proof  of  antigens  in  the  urine  by  means 
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of  ail  allergy  reaction  of  the  skin,  an  added  stimulus  was  given  to 
the  efforts  to  find  a  i)ositive  test  which  would  demonstrate  with- 
out any  doubt  the  presence  of  an  active  tuberculous  process. 

Wildbolz  and  his  co-workers  worked  on  the  theory  that  when 
there  is  an  active  tuberculous  ])rocess  in  the  l^ody  there  nuist  be 
produ<'ts  of  disintegration  due  to  the  tubercle  bacilli,  and  that 
these  products  of  waste  or  disintegration  are  antigens  or  anti- 
bodies which  are  removed  l)y  the  various  secretory  organs.  The 
only  question  was  whether  the  existence  of  these  antigens  could 
be  proven. 

Wildbolz  assumed  that  if  there  was  an  active  process  in  the  body 
then  there  should  be  antigens  excreted  in  the  urine  and  that  this 
urine,  after  certain  modifications  would,  if  injected  intracutaneously, 
cause  the  skin  to  show  infiltration  and  redness  similar  to  that  after 
the  injection  of  tuberculin.  If  this  reaction  was  positive  then  he 
assumed  that  as  proof  that  the  antigens  were  in  the  urine  and 
also  that  there  was  an  active  process  in  the  body  producing  these. 
If,  however,  the  reaction  was  negative  then  it  was  assumed  that 
this  demonstrated  that  there  were  no  areas  of  activity  in  the  body. 

Wildbolz  stated  further  that  the  above  reaction  would  not  occur 
with  mines  from  supposedly  healthy  individuals  or  from  urines 
of  persons  with  tuberculous  processes  that  have  been  healed. 
Moreover,  it  never  occurs  unless  the  person  gives  a  positive  re- 
sponse to  an  injection  of  1  to  10,000  dilution  of  tuberculin.  Wild- 
bolz first  injected  tuberculin  in  a  patient  to  show  whether  the 
patient  was  allergic  or  not.  Then  he  applied  his  auto-urine  test 
when,  if  it  did  react,  he  was  convinced  it  was  proof  of  an  active 
process  in  the  person  whose  urine  was  used.  Hence  where  there 
is  an  anergic  person,  that  is  one  who  would  not  react  to  his  own 
urine,  the  test  seemed  to  be  of  greater  value  inasmuch  as  it 
could  be  tried  upon  some  other  person  who  first  reacted  positively 
to  tuberculin,  because  a  person  reacting  to  tuberculin  would  react 
positively  to  the  auto-urine  test.  The  reason  for  using  the  tuber- 
culin test  first  was  solely  to  show  whether  the  person  on  whom  it 
was  performed  was  hypersensitive,  or  not. 

In  demonstrating  the  superiority  of  the  auto-urine  test  over  the 
tuberculin,  Wildbolz  demonstrated  that  the  tuberculin  response 
persisted  unmodified  for  a  much  longer  period  than  the  response 
of  the  urine,  which  fades  out  completely  in  seventy-two  hours. 
If  the  urine  reaction  persists  after  the  clinical  healing  of  the  tuber- 
culin process,  then,  said  Wildbolz,  we  can  be  confident  that  there 
is  some  other  condition  present  elsewhere.  The  specific  nature  of 
the  urine  reaction  he  demonstrated  even  more  conclusively  by  the 
fact  that  after  the  subsidence  of  the  urine  reaction,  if  an  injection 
of  1  to  10,000  tuberculin  was  injected  near  by,  the  apparently 
extinct  urine  reaction  would  flare  up  anew,  the  infiltration  and 
redness  becoming  more  distinct  and  more  marked  again. 
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The  Auto-urine  Test.  In  ])rci)aratioii  of  the  auto-urine  test,  the 
first  thint^  to  eonsider  is  a  method  })y  whieh  the  aiitifi;ens  ean  he 
eoneentrated  from  the  hi<jlily  lUhited  urine  in  a  sufheient  quantity 
for  demonstration  without  destroying  the  antigens,  whieh  are 
destroyed  at  a  temperature  of  00°  C.  The  technic  is  as  follows: 
100  cc  of  morning  urine  is  evaporated  to  yo  of  its  volume,  or  10  ec, 
in  vacuo,  at  a  temperature  not  exceeding  50°  C.  When  the 
urine  is  concentrated  to  y^-  of  its  volume,  the  contents  are  j^laced 
in  a  sterile  test-tube  and  allowed  to  stand  for  twenty-four  hours. 
Then  the  contents  are  filtered  through  sterile  filter  paper  impreg- 
nated with  2  per  cent  phenol,  j^  of  a  cul)ic  centimeter  of  the 
filtrated  urine  is  then  injected  intracutaneously  on  the  anterior 
surface  of  the  forearm,  using  exactly  the  technic  of  the  Schick 
test.  The  reaction  is  manifested  by  a  local  infiltration  and  red- 
ness at  the  point  of  the  injection,  which  develops  within  twenty- 
four  to  forty-eight  hours  after  the  introduction  of  the  urine.  The 
size  of  the  infiltration  varies  from  5  to  15  mm.  In  every  case 
a  control  is  injected  in  the  same  manner  and  in  the  same  quanity 
on  the  opposite  forearm.  The  control  being  a  1  to  10,000  solution 
of  tuberculin. 

The  theory  of  the  auto-urine  test  sounds  very  plausible,  but 
is  it  possible  to  prove  that  there  is  an  active  tuberculous  process 
in  the  body  by  the  injection  of  one's  own  urine,  after  certain  modi- 
fications, and  obtaining  a  response  in  a  local  reaction? 

We  know  that  the  skin  of  certain  individuals  is  more  sensitive 
than  that  of  others  particularly  so  when  these  indi\iduals  have 
had  pre\'ious  infections  such  as  tuberculosis,  asthma,  hay  fever, 
etc.  We  know  that  these  persons  who  display  an  intense  reac- 
tion to  foreign  proteins  always  react  to  the  skin  tuberculin  test. 
If  this  is  so,  then  why  should  not  these  persons  who  react  to  proteins 
also  react  in  the  same  way  to  the  antigens  supposedly  thrown 
ott'  in  the  urine  after  some  infection  other  than  tuberculosis,  for 
if  there  are  antigens  given  off  in  the  urine  from  an  active  tuber- 
culous process  somewhere  in  the  body,  no  matter  how  remote  the 
focus  may  be,  then  there  must  also  be  antigens  given  oft"  in  the 
urine  from  other  infections  as  well,  as  in  i)neumonia,  typhoid  fever, 
syphilis,  staphylococcemia,  and  endocarditis?  So  if  the  urine  from 
these  persons  is  injected  intradermally,  why  should  it  not  show 
a  similar  reaction,  and  how  are  we  to  dift'erentiate  these  reactions 
from  each  other? 

In  cases  of  apparently  healthy  individuals  free  from  any  sign 
or  symptom  of  tuberculosis,  I  prepared  a  number  of  urines  and  found 
after  injecting  these  that  I  obtained  reactions  similar  to  those  who 
had  tuljcrculosis.  Certainly  here  there  were  no  specific  antigens 
to  caus(;  the  reaction.  In  my  series  of  healthy  cases  I  became 
doubtful  of  the  specificity  of  the  auto-urine  reaction  and  surmized 
that  the  reaction  was  the  result  of  the  traumatic  and  the  chemical 
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qualities  of  the  iiiiiie.  and  that  while  the  urines  of  tuberculous 
persons  may  give  a  positixe  reaction,  the  same  reaction  may  also 
be  obtained  from  urines  of  non-tuberculous  persons,  sometimes  on 
account  of  the  i)resence  of  drugs  in  the  urine,  but  also,  in  the  al)sence 
of  such  a  cause,  from  souie  unexplainable  reas»)n. 

The  reaction  appears  to  depend  not  only  upon  the  quality  of 
the  urine  injected  but  also  on  the  receptivity  of  the  patient,  as  the 
same  sample  of  urine  may  give  a  positive,  doubtful,  or  negative 
reaction  in  various  persons  who  are  in  a  tuberculous  allergic  state. 

On  the  whole,  therefore,  while  the  i)resence  of  antigens  in  the 
urine  of  tuberculous  patients  is  a  matter  of  scientific  interest,  no 
diagnosis,  and  still  less  an  exact  appreciation  as  to  the  activity 
of  the  disease  or  its  clinical  prognosis,  can  be  based  on  this  reaction. 

According  to  Petersen,  it  has  been  shown  that  from  the  time 
of  birth  of  the  individual  the  organism  begins  to  alter  in  the  reactivity 
of  the  skin,  which,  at  first  negative  to  tuberculin,  increases  pro- 
gressively with  the  age  of  the  individual  until  in  adult  life  a  maxi- 
mum is  reached  and  maintained,  but  during  this  period  not  only 
does  the  skin  become  sensitive  to  tuberculin,  but  it  becomes  increas- 
ingly sensitive  to  a  series  of  other  bacterial  and  plant  proteins  and 
extractives  as  well.  We  are  dealing  with  a  more  or  less  sensiti- 
zation or  allergy  of  the  skin.  This  allergy  may  be  a  more  or  less 
specialized  property  of  the  skin  or  may  be  localized  in  certain 
areas  of  the  skin.  As  a  result  of  it  the  tissues  acquire  the  ability 
to  react  more  energetically  and  more  promptly  to  outside  stimuli, 
whether  specific,  as  with  tuberculins,  or  non-specific  as  when  other 
proteins  are  injected  in  and  about  an  area  ])reviously  injected. 
The  conclusions,  therefore,  is  that  in  tuberculous  individuals  the 
skin  and  the  body  as  a  whole  are  hypersensitive  not  only  to  tuber- 
culins but  to  proteins  in  general.  It  must  always  be  borne  in 
mind  that  when  the  injection  is  made  a  certain  amount  of  tissue 
injury  is  done  anfl  that  some  of  the  cells  may  be  injured  both  by 
the  trauma  and  the  toxic  material  injected. 

From  these  observations  it  is  apparent  that  non-specific  factors 
can  undoubtedly  influence  the  tuberculin  reaction  or  the  other 
skin  reactions,  both  in  the  sense  of  depressing  and  accelerating  the 
reactivity  of  the  skin. 

In  })erforming  the  auto-urine  test  in  persons  with  suspected 
tuberculous  processes,  how  would  it  be  possible  to  demonstrate 
the  presence  of  antigens  in  the  urine  if  there  is  some  renal  impair- 
ment, for  then  the  antigens  would  be  in  such  a  diluted  state  that 
it  would  harfUy  be  possible  to  demonstrate  their  presence  by  a 
reaction  in  the  skin?  If  there  is  a  positive  reaction,  how  can  we 
be  sure  that  the  reaction  is  not  due  to  some  chemical  substance 
in  the  urine  that  was  not  altered  by  the  evaporation  of  the  urine? 

Reviewing  the  foreign  literature  on  the  subject,  I  found  as 
follows : 
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W.  rnverricht  l)elieved  that  the  sensitiveness  of  the  intracu- 
taneous test  is  due  to  the  larger  area  in  which  the  tubercuhn  and  the 
tissue  react,  and  that  the  more  rapid  absorption  of  the  tubercuhn 
is  in  consecjuence  of  the  greater  jjressure  with  which  it  is  forced 
into  the  lymphatics.  H.  P^liasberg  and  E.  Schifl'  conclude  that 
the  urine  reaction  may  be  specific,  but  it  gives  no  proof  as  to  the 
activity  of  the  lesion.  R.  Offenbacher  does  not  believe  the  test 
to  be  reliable,  as  in  a  number  of  instances  the  tuberculin  test  was 
positive  and  the  auto-urine  test  negative.  T.  Arlong,  Fiery, 
Ledru  and  ("odier  consider  that  the  auto-urine  test  does  not  dif- 
ferentiate between  an  active  and  an  inactive  lesion.  E.  Liebhard 
states  that  in  his  series  of  cases  the  urine  reaction  was  not  intense 
enough  and  was  too  inconsistent  to  be  of  great  practical  significance 
in  its  present  form.  Hanns  concludes  that  an  active  tuberculous 
process  does  not  preclude  a  negative  intracutaneous  reaction  except 
in  fatal  rapidly-progressing  cases.  Parallelism  between  the  intra- 
cutaneous tuberculin  and  the  urine  reaction  was  not  established. 
On  the  contrary,  a  feeble  allergy  toward  tuberculin  was  associated 
with  a  strong  urine  reaction  and  vice  versa.  O.  K.  Klercher 
attempted,  by  means  of  the  intracutaneous  test,  to  differentiate 
active  from  inactive  tuberculosis,  but  without  success. 

G.  Farrago  and  F.  Randt  conclude  that  the  auto-urine  reaction 
has  no  value  whatsoever  in  the  diagnosis  of  tuberculosis,  as  the 
reaction  is  due  to  certain  chemical  qualities  in  the  urine  and  the 
question  whether  the  urine  of  the  tuberculous  patient  contains 
specific  substances  which  are  valuable  in  the  diagnosis  of  tuber- 
culosis remains  for  further  investigation. 

Re^'iewing  the  American  Literature  on  the  subject,  I  foimd  only 
one  article,  written  by  C.  B.  Gibson  and  W.  E.  Carroll.  This 
article  working  on  the  same  line  as  Wildbolz  worked,  gives  the 
data  of  some  40  cases  but  does  not  give  conclusions  either  proving 
or  disproving  the  efficiency  of  the  auto-urine  test. 

However,  Fetersen  in  his  new  book  on  Frotein  Therapy  dis- 
proves Wildbolz's  statement  that  many  patients  with  an  active 
tuberculous  process  do  not  react  to  foreign  proteins  because  they 
have  an  organic  resistance  or  skin  anergy.  Fetersen  states  that 
persons  who  have  tuberculosis,  hay  fever,  or  other  infections, 
show  a  skin  allergy  or  skin  hypersensitiveness  due  to  the  continual 
absorption  of  proteins  and  that  these  persons  will  react  to  almost 
every  protein  injected.  This,  obviously,  is  quite  contrary  to  the 
Wildbolz  statement. 

Wildbolz  also  states  that  the  auto-urine  test  is  always  negative 
ill  non-tuberculous  patients,  but  in  my  series  of  cases  T  cannot 
agree  with  this  statement  as  I  found  a  number  of  healthy  persons 
who  gave  a  ])ositive  auto-urine  reaction,  due,  no  doubt,  either  to 
the  hypersensitiveness  of  the  skin,  or  to  some  chemical  substances 
in   the   in-ine  or  to  traumatism  from   the  injection.     The  auto- 
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urine  reaction  was  also  positive  in  a  nimil)er  of  eases  wliere  the 
tubereulin  test  was  negative  and  vice  versa. 

Although  I  considered  all  these  points  I  was  determined  to  devote 
enough  additional  time  to  try  to  prove  or  disprove  the  effieienc\- 
of  the  auto-urine  test  for  tuberculosis  from  the  standpoint  of 
activity.  In  my  series  of  anergic  cases  T  injected  their  urines  into 
persons  who  were  allergic,  but  found  that  the  result  was  very 
inconsistent  and  unreliable.  Neither  did  those  of  my  injections 
which  were  positive  flare  up  again  after  an  injection  of  tuber- 
culin. In  only  5  cases  did  I  get  a  systemic  reaction,  whether  from 
the  tuberculin  or  the  urine  I  cannot  say.  All  of  the  cases  com- 
plained of  a  severe  burning  sensation  after  the  injection  of  the 
urine  and  several  had  sore  arms  for  a  few  hours  after  the  injection. 
No  burning  sensation  or  sore  arms  were  noticed  following  the 
tuberculin  injections. 

I  was  convinced  that  if  this  test  was  reliable,  we  had  at  last 
found  something  which  was  a  step  forward  and  which  would  shed 
some  light  on  the  subject  of  the  activity  of  tuberculosis,  all  other 
tests  for  tuberculosis  having  been  very  disappointing  and  as  indi- 
cators of  activity,  valueless. 

But  I  found  that  the  auto-urine  test  on  the  whole  is  one  that 
cannot  be  performed  on  every  person  with  the  ease  with  which 
Mantoux  or  von  Pirquet  can  be  performed.  In  other  words,  it 
is  not  practical  as  it  requires  one  who  is  familiar  with  the  test  and 
who  has  the  time  to  devote  to  its  preparation,  which  is  consider- 
able, due  to  the  fact  that  the  evaporation  of  the  urines  alone  require 
at  least  one  hour.  One  can  readily  realize  in  my  series  of  100  cases 
how  much  time  was  consumed  in  the  preparation  of  the  urines. 

Summary  of  Results.  1.  Tuberculous  C(h'ies.  Result  in  48  cases 
of  tuberculosis:  In  44  cases  of  active  tuberculosis,  20  resulted 
in  a  positive  reaction;  18  resulted  in  a  negative  reaction;  4  of  the 
48  cases  were  classed  as  inactive  or  arrested;  3  of  these  resulted 
positively  and  1  negatively  to  the  auto-urine  test. 

Cases.  Mantoux.  Auio-urine. 

24 Positive  Positive. 

^  S Negative  Negative. 

5 Negative  Positive. 

11 Positive  Negative. 

2.  Non-tubcrculous  Puhiu>nary  Conditions.  Result  in  24  cases: 
14  of  these  24  cases-  gave  a  positive  reaction  in  the  auto-urine 
reaction;  10  of  these  gave  a  negative  reaction. 

Cases.  Mantoux.  Auto-urine. 

9 Positive  Positive. 

3 Negative  Negative. 

6 Negative  Positive. 

6 Positive  Negative. 
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3.  /Apparently  Healthy  Cases  and  Variou.s  Diseases.  Result 
in  22  cases:  11  resulted  in  a  positive  auto-urine  reaction;  11  resulted 
in  a  negative  auto-urine  reaction. 

Cases.  Mantoux.  Au>o-urinc. 

13 Positive  Positive. 

6 Negative  Negative. 

0 Negative  Positive. 

3 Positive  Negative. 

4.  Allergic  Cases  uith  Positive  Sputum.  Result  in  (i  cases:  All 
but  2  patients  were  negative  when  their  urine  was  injected  into 
their  own  skins,  but  when  it  was  injected  into  allergic  persons,  4 
of  these  gave  a  positive  reaction. 

Cases.  Mantoux.  Auto-urine. 

0 .  Po.sitive  Positive. 

4 Negative  Negative. 

2 Negative  Positive. 

0 X    .      .  Positive  Negative. 

Summary  and  Conclusion.  1.  Healthy  individuals  and  persons 
with  non-tuberculous  diseases  may  show  a  positive  auto-urine 
reaction. 

2.  Persons  with  healed  tuberculous  processes  may  show  a  positi\'e 
auto-urine  reaction. 

3.  In  allergic  persons  the  auto-urine  reaction  has  no  practical 
value,  as  proven  by  inconsistent  results  ol)tained  from  injecting 
their  urines  into  allergic  persons. 

4.  The  auto-urine  reaction  is  not  reliable  since  in  a  number  of 
cases  where  the  tuberculin  test  was  positive,  the  auto-urine  reaction 
was  neagtive,  and  vice  versa. 

5.  It  is  not  practical  for  every  day  use. 

().  The  reaction  appears  to  be  due  not  only  to  the  quality  of  the 
urine  injected,  but  also  to  the  receptivity  of  the  patient,  as  the 
same  urine  may  give  a  positive  result  in  one  person  and  a  negative 
result  in  another. 

7.  A  positive  result  is  not  proof  that  there  are  antigens  in  the 
urine. 

8.  In  all  probability  this  reaction  is  due  to:  The  hypersensitive- 
ness  of  the  skin;  to  chemical  proj^erties  in  the  urine;  to  the  trau- 
matism induced  by  the  injection  of  the  urine;  to  drugs  in  the  urine. 

9.  From  a  stud\'  of  the  cases  that  I  ha\'e  presented  I  have  arrived 
at  the  conclusion  that  the  Wildbolz  auto-urine  test  for  active 
tuberculosis  has  very  little,  if  any  significance,  in  its  diagnosis. 

I  wish  to  express  may  appreciation  to  Drs.  A.  L.  Goodman  and 
Jerome  Leopold  for  their  cooperation  in  making  possible  my  work 
with  the  auto-urine  test. 
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REVIEWS. 


Clinical  Diagnosis  and  Symptoms.  By  Alfred  Martinet, 
M.D.  Authorized  English  translation  from  the  third,  revised 
and  enlargetl  edition.  By  Loltis  T.  deM.  Sajous,  B.S.,  M.D. 
Pp.  138S;  895  illustrations.  Philadelphia:  F.  A.  Davis  Com- 
pany, 1922. 

Tins  two- volume  work  by  Martinet,  which  has  been  translated 
by  the  younger  Sajous,  offers  to  the  practitioner  a  fairly  thorough 
discussion  of  physical  diagnosis,  laboratory  diagnosis  and  analysis 
of  symptoms.  To  the  reviewer  the  second  volume  which  contains 
the  analysis  of  the  different  symptoms  seems  to  be  of  greater  value 
than  the  first  volume.  The  first  volume,  on  the  examination  of  the 
various  organs  and  portions  of  the  body,  seems  to  be  somewhat 
superficial  and  to  deal  with  the  subject  matter  non-critically.  A 
certain  amount  of  material  in  the  book  is  many  years  old  and  has 
not  stood  the  test  of  time.  In  the  second  volume,  however,  the 
author  has  taken  up  systematically  a  discussion  of  symptoms. 
These  are  arranged  alphabetically  and  the  reader  can  in  a  minute, 
with  a  minimum  amount  of  difficulty,  determine  the  causes  of  hema- 
temesis  or  of  hematuria  or  of  jaundice,  tremor  or  any  other  one  of  a 
host  of  symptoms.  The  book  is  profusely  illustrated,  largely  with 
diagrams,  which  are  well  conceived  and  executed.  It  can  be  recom- 
mended most  highly.  M. 


Diseases  of  the  Ear,  Nose  and  Throat.  By  Wendell  C. 
Phillips.  Pp.  881;  572  illustrations.  Philadelphia:  F.  A,  Davis 
Company,  1922. 

In  the  sixth  edition,  Dr.  Phillips  has  eliminated  much  that  is 
obsolete  and  introduced  recent  methods  in  audiometry,  bronchos- 
copy and  laboratory  diagnosis. 

The  real  test  of  suc-h  a  work  is  its  practical  adajitability  for  use 
by  student  and  practitioner.  Its  compreliensivencss,  es})ecially  in 
minor  detail,  while  somewhat  confusing  to  the  former  group,  will 
enhance  its  value  to  the  latter.  An  increase  in  the  number  of  basic 
anatomic  illustrations  in  the  nose  and  throat  section  would  be  help- 
ful. The  book  is  more  compact  in  its  present  form  and  everything 
considered  is  one  of  our  most  valuable  reference  works.  B. 
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Pkactical  Physics.  By  J.  A.  Crowther,  Sc.I).,  F.  lust.  P., 
I'niverslty  Lecturer  in  Physics,  as  Ai)plie(]  to  Medical  Radiology, 
Cambridge  riiiversity.  Pp.  2()0.  Loudon:  Henry  Frowde, 
Hodder  &  Stroiightoii,  1922. 

This  little  book  is  essentially  a  laboratory  niannal  for  elementary 
students  of  physics.  It  comj)rises  a  series  of  simjile  experiments, 
such  as  are  used  for  teaching  in  every  ])hysics  laboratory,  so  clearly 
and  concisely  explained  that  no  student  should  have  difficulty  in 
carrying  the  work  assigned  to  a  successful  termination.  Its  scope 
is  entirely  limited  to  premedical  teaching.  A. 


Die  Lumbalpunktiox.  By  Dr.  Martix  Pappenheimek,  Privat- 
dozent,  an  der  Universitat  Wien.  Pp.  184;  8  illustrations. 
Wein:  Rikola  Verlag,  1922. 

The  anatomy  and  physiology  of  the  regions  involved,  the  various 
methods  of  examination  and  their  diagnostic,  prognostic  and 
therapeutic  significance  are  discussed,  in  the  hope  of  correcting 
the  serious  errors  encountered  by  the  author  in  text-books  and  in 
the  minds  of  his  acquaintances.  W. 


A  Key  to  the  Electrocardiogram.  Bv  Louis  Faugeres 
Bishop,  M.A.,  M.D.,  Sc.D.,  F.A.C.P.,  Professor  of  the  Heart 
and  Circulatory  Diseases,  Fordham  University,  etc.  Pp.  94; 
4.3  illustrations.     Xew  York:  William  Wood  &  Co.,  1923. 

The  story  of  electrocardiography  has  been  told  simply  and  in  a 
most  interesting  manner  in  this  little  book,  which  should  be  of 
special  value  to  those  who  now  know  nothing  of  electrocardio- 
graphy, wish  to  know  something,  but  are  iniwilling  to  devote  too 
much  energy  to  the  subject.  The  author  is  more  optimistic  as 
to  the  clinical  value  of  electrocardiograms  than  most  workers  in 
this  field.  Several  statements  should  not  be  permitted  to  go 
unchallenged.  The  author  relates  the  waves  of  the  electrocardio- 
gram to  contraction  of  the  heart  and  states  that  the  work  of  the 
ventricle  is  recorded  by  the  T-wave.  It  was  demonstrated  long 
ago  that  the  electrical  disturbances  in  the  heart  precede  contraction 
by  measurable  intervals  and  it  is  now  pretty  well  established  that 
the  T-wave  records,  not  work  of  the  ventricle,  but  subsidence  of 
the  excitation  wa\-e.  Too  mucli  dependence  is  placed  upon  the 
electrocardiographic    e\idence    of    disproportionate    enlargement 
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of  one  or  the  other  ventricle.  The  reviewer  must  dissent  from  the 
author's  opinion  that  pulsus  alternans  is  rare,  and  in  view  of  the 
statement  that  he  has  no  example  of  it  in  his  collection  of  electro- 
cardiograms, refers  him  to  Fig.  20,  page  49.  W. 


The  Medical  Clinics  of  North  America  (Vol.  VI,  No.  4). 
Pp.  831-1094.  Philadelphia  and  London:  W.  B.  Saunders 
Company,  1923. 

This  number  contains  twenty-six  clinics  from  four  of  Phila- 
delphia's largest  hospitals,  and  numbers  among  its  contributors 
McCrea,  Riesman,  Norris,  Anders,  Musser,  Funk,  and  Pepper. 
The  subjects  dealt  with  vary  widely,  but  there  is,  on  the  whole, 
a  preponderance  of  clinics  upon  rare  conditions,  in  which  diagnostic 
difficulties  afforded  the  chief  interest.  Probal^ly  to  the  average 
reader  Pepper's  Clinic  to  the  first-year  class  in  medicine,  entitled 
"Diabetes  Mellitus  with  Slight  Acidosis:  a  Discussion  of  the 
Buffers  of  the  Blood,"  and  Torrey's  discussion  of  "Aneurysm  of 
the  Aorta  with  Remarks  Concerning  the  Effects  of  Aneurysm  on 
the  Coronary  Circulation"  will  be  of  the  greatest  interest.  A. 


Biometrical  Studies  in  Pathology.  I.  The  Quantitative 
Relations  of  Certain  Viscera  in  Tuberculosis.  By  Ray- 
mond Pearl  and  Agnes  Latimer  Bacon.  Johns  Hopkins 
Hospital  Reports,  Vol.  XXI,  Fasc.  HL  Pp.  72;  Figs.  II  and 
tables  23.     Baltimore:  Johns  Hopkins   Press,    1922. 

This  third  emanation  from  the  Statistical  Department  of  the 
Johns  Hopkins  Hospital  attempts  to  arouse  the  medico's  interest 
by  considering  man  in  the  opening  line  as  one  of  the  higher  Metazoa. 
In  spite  of  the  present  popularity  of  biometrics,  constitution  clinics 
and  such  like,  however,  the  pamphlet  proved  incapable  of  holding 
the  reviewer's  attention.  With  relief  he  found  a  summary  of  only 
two  and  a  half  pages  and  there  read  "the  general  ])r()blem  with 
which  this  paj^cr,  which  is  the  first  in  a  series  that  as  a  whole  will 
deal  with  this  problem,  is  that  of  the  adaptive  organic  regulation 
of  the  normal  balance  of  the  parts  of  the  body,  operating  under 
pathological  conditions."  Fatigued  by  the  endless  quality  of  this 
sentence,  he  waded  irresolutely  through  the  six  indices  calculated 
from  the  data  of  5,000  tuberculosis  autopsies  and  the  significant 
and  insignificant  negative  and  positive  correlations  deduced  there- 
from.   When  sufficient  vigor  had  returned,  he  analyzed  the  analysis 
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and  was  rewarded  in  finding  that  "broadly  speaking"  no  correla- 
tion was  possible  in  several  of  the  ratios  selected;  also  that  with 
increasing  age  the  heart  tended  to  be  relatively  heavier  than  the 
other  viscera  stndied  and  tliat  in  active  tnbercniosis,  the  heart  was 
relatively  to  those  viscera  lighter  than  in  inactive  tnbercniosis.  If 
the  reader's  interest  is  enongh  greater  than  the  reviewer's,  he  will 
turn  to  the  text  for  the  significance  of  these  important  facts. 

K. 


Kest  and  Other  Tiiinos.  By  Allen  K.  Krattse,  A.M  ,  M.I)., 
Associate  Professor  of  Medicine,  Johns  Ilojikins  University; 
Director,  Dows  Tul)erculosis  Rt^search  Fund,  Johns  Hopkins 
University;  Editor,  American  Review  of  Tnbercniosis.  P}). 
159.     Baltimore:  Williams  &  Wilkins  Company,   1923. 

In  antituberculosis  ])ro])aganda  the  author  l)elieves  that  more 
stress  should  be  laid  upon  the  universal  practice  of  better  hygienic 
habits.  Heretofore  almost  the  whole  emphasis  has  been  placed 
u])on  the  well-nigh  impossible  task  of  preventing  infection  with  the 
ubiquitous  tubercle  bacillus.  He  makes  a  plea  for  the  establish- 
ment in  our  medical  schools  of  tuberculosis  foundations  for  pur- 
poses of  more  effectual  study  and  teaching  in  this  field.  As  in 
most  collections  of  addresses  upon  one  subject,  there  is  considerable 
rejjetition,  l)ut  the  style  is  forceable,  and  in  the  field  of  tuberculosis 
the  author  si)eaks  with  undoubted  authority.  A. 


Carriers  in  Infectious  Diseases,  a  Manual  on  the  Importance 
OF  Pathology,  Diagnosis  and  Treatment  of  Human  Carriers. 
By  Henry  J.  Nichols,  M.I).,  M.A.,  Major,  Medical  Corps, 
U.  S.  Army;  Instructor  in  Bacteriology,  Parasitology  and  Pre- 
ventive Medicine,  Army  Medical  School,  Washington,  I).  C. 
With  a  Section  on,  Carriers  in  Veterinary  Medicine.  By 
R.  A.  Kelser,  D.V.M.,  M.A.,  Captain,  Veterinary  Corps, 
V.  S.  Army;  in  charge.  Veterinary  Laboratory,  Army  Medical 
School,  Washington,  D.  C.  Pp.  1S4;  11  illustrations.  Baltimore: 
Williams  &  Wilkins  Company,  1922. 

This  manual  presents  a  fairly  complete  consideration  of  the 
subject  of  carriers.  Unfortunately,  the  didactic  rather  than  the 
monographic  style  of  presentation  detracts  from  the  scientific 
value  of  the  work  by  permitting  the  author  to  introduce  personal 
convictions  supported  by  an  incomplete  and  rather  hurried  glean- 
ing of  the  great  volume  of  literature  on  this  important  phase  of 
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prcAenthe  medicine.  The  section  on  carriers  in  ^•eterinary  medicine 
is  freer  from  this  than  is  that  on  hnman  carriers,  and  constitutes 
a  very  vahiable,  as  well  as  the  first,  summarized  re\iew  of  this 
subject  in  medical  literature.  It  is  to  be  deplored  that  the  lessons 
learned  from  the  experiences  of  the  World  War  in  regard  to  the 
seriousness  of  hemolytic  streptococcus  com])lications,  especially 
in  respiratory  diseases,  are  not  emphasized.  The  introduction  of 
the  term  phorolog^'  mav  not  meet  with  general  acceptance. 

S. 


Die    Pfeilgifte.     By    L.    Lewin.     Vp.    517;    75    illustrations 
Leipzic:  J.  A.  Barth,  1923. 

An  exhaustive  treatise  on  arrow  poisons  of  all  kinds,  giving  the 
results  of  studies  and  experiments  extended  over  thirty  years.  The 
poisoned  weapons  of  the  Middle  Ages,  of  India,  the  jNIalayan  Penin- 
sula, Australasia,  Africa  and  North  and  .South  America  are  all 
passed  in  comp^ehensi^'e  review  in  a  manner  that  makes  the  book 
of  interest  to  physicians,  naturalists,  ethnographers  and  psycholo- 
gists alike.  If  its  information  is  accurate,  an  estimate  beyond  the 
ability  of  the  reviewer,  this  book  should  long  remain  an  authorita- 
tive one  on  this  subject.  K. 


Clinical  Laboratory  Methods.  By  1{.  L.  Haden,  ]\I.A.,  ^I.D., 
Associate  Professor  of  Medicine,  Tniversity  of  Kansas,  Kansas 
City.  First  edition.  Pp.  294;  74  illustrations.  St.  Louis: 
C.  V.  Mosby  Company,  1923. 

"  All  discussion  of  the  interpretation  of  results  has  been  intention- 
ally avoided.  The  book  Is  in  no  sense  a  text-book."  On  the  other 
hand,  it  accomplishes  well  the  limited  purpose  that  the  author  has 
striven  for,  namely,  to  present  succinctly  a  series  of  "laboratory 
l)rocedures  which  have  been  thoroughly  tried  out  and  found  to 
give  accurate  results."  It,  therefore,  should  be  of  more  value  as 
a  practical  handbook  than  as  a  guide  to  the  student  of  these 
topics.  Going  farther  afield  than  clinical  pathology  in  its  narrower 
limits,  the  author  has  Included  chapters  on  the  chemical  exami- 
nation of  the  blood  and  other  tissues,  serology,  clinical  bacteriology 
and  histological  technic  that  will  make  the  book  cover  the  Imme- 
diate needs  of  most  clinical  laboratories. 

Believing  the  book  to  be  a  good  one,  the  re\Iewer  may  be  })er- 
mitted  to  call  attention  to  a  few  minor  desiderata:  (Goodpasture's 
oxydase  should  certainly  accomj^any  if  not  displace  tlie  older 
Schultz  method;  insufficient  emphasis  is  given  to  the  Importance 
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of  cyst  detection  in  amebic  dysentery;  the  discription  of  Will)ur 
and  Addis'  quantitative  urobilin  estimation  in  stools  gives  a  dif- 
ferent calculation  from  the  authors',  with  resultant  figures  that  are 
too  high  (most  text-books,  however,  omit  this  test  entirely!);  the 
methotl  for  blood  ])latelets  is  somewhat  antiquated  and  should 
at  any  rate  be  sui)i)lemented  by  an  indirect  method;  the  authors' 
names  on  page  IIM  are  incorrect;  the  inclusion  of  a  thick  smear 
method  for  malarial  organisms  would  have  been  desirable.  On 
the  other  hand,  it  is  up  to  date  in  most  ])articulars,  has  the  ear- 
marks of  having  been  written  by  a  capable  worker,  and  the  material 
is  offered  in  very  presentable  form.  The  practice  of  frequently 
giving  the  author's  reference  immediately  beneath  the  title  of 
the  test  is  commendable.  Throughout  the  book  are  useful  tables, 
presenting  valuable  information  in  concrete  form,  also  several 
laboratory  aids  of  the  author's  own  devising.  Altogether  it  con- 
stitutes a  welcome  atldition  to  the  clinical  laboratorv  workshop. 

K. 


Rules  for  Recovery  from  Tuberculosis.  By  Lawrason 
Browx,  M.D.  Fourth  edition.  Pp.  217.  Philadelphia  and 
New  York:  Lea  &  Febiger,  1923. 

Probably  in  no  disease  is  a  well-considered  and  well-administered 
plan  of  treatment  more  important  than  in  tuberculosis,  and  prob- 
ably nowhere  in  this  country  has  the  system  of  treating  tuber- 
culosis been  developed  to  a  higher  grade  of  perfection  than  at 
Saranac.  Yrom  this  unique  source  of  experience  the  author  answers 
the  patient's  questions  in  his  own  language,  and  tells  him  not  only 
what  he  must  do  to  get  well,  but  when  and  how  and  why.  The 
book  is  valuable  as  a  layman's  handbook,  and  may  be  consulted 
with  profit  by  the  physician  as  well.  A. 


Mind  and  its  Disorders.  A  Text-book  for  Students  and  Prac- 
titioners of  Medicine.  By  W.  H.  B.  Stoddart,  :\I.D.,  F.R.C.P. 
Fourth  edition.  Pp.  592;  with  illustrations.  Philadelphia: 
P.  Blakiston's  Son  Company,  1922. 

As  is  to  be  inferred  from  the  title,  this  is  primarily  a  text-book 
on  psychiatry  rather  than  neurology.  It  is  divided  into  three 
parts:  Part  I  deals  with  "Normal  Psychology;"  Part  II,  with 
the  "Psychology  of  the  Insane;"  and  Part  III,  with  "Mental 
Diseases."  The  book  is  refreshing  in  many  respects.  It  gets 
away   from    the   straight-laced   classifications   of   many   American 
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and  German  text-books  of  tJie  period  previous  to  the  war.  It 
shows  a  health\-  appreciation  of  the  best  things  contributed  hy 
the  psychoanalysts,  and  of  the  contributions  of  such  workers  as 
Cannon,  Sherrington  and  others;  and,  not  least  of  all,  it  contains 
some  practical  though  simple  hints  on  usually  neglected  but 
necessary  topics,  such  as  Case-taking,  General  Treatment  of  the 
Insane  and  certain  Medico-legal  Procedures.  The  last  topic, 
of  course,  is  treated  from  the  British  point  of  view,  but  this  does 
not  discount  its  value  from  a  general  medico-legal  point  of  view. 
Some  of  the  best  chapters  under  "Normal  Psychology,"  are  those 
dealing  with  P'atigue,  Sleep  and  Dreams,  the  Sentiments,  Language 
and  the  Ego.  These  are  clearly  written,  brief  and  to  the  point. 
They  show  a  familiarity  with  the  best  practical  work  of  recent  or 
current  American  and  English  psychologists  of  accepted  standing. 
Pnder  Part  II  there  is  a  short  chapter  on  Psychoanalysis.  This 
chapter  follows  Freud  pretty  closely,  but  effectively  avoids  intro- 
ducing discussion  of  material  and  methods  that  the  best  in  Freudian- 
ism  has  already  discarded.  The  paragraph  on  Technic  is  \ery 
explicit  and  helpful. 

In  Part  III  the  classification  of  the  Neiu-oses  and  Psychoneuroses 
follows  Freud  pretty  closely.  It  is  pleasing  to  get  a  chapter  on  the 
Parajjhrenias,  for  which  Kraepelin  nuist,  of  com-se,  be  thanked. 
The  chapter  on  I^pilepsy  is  one  of  the  best  written  in  the  book, 
with  possibly  the  excejition  of  the  paragraphs  on  treatment.  It 
is  interesting  to  note  that  luminal  is  not  mentioned.  The  so-called 
"Organic  Insanities"  are  treated  in  a  rather  cursory  manner, 
and  evidently  with  not  the  same  enthusiasm  as  exhibits  itself  in 
the  earlier  chajiters  of  the  book.  Their  extreme  brevity  gives 
one  the  feeling  that  perhaps  this  portion  of  the  book  had  been 
better  omitted  entirely.  For  a  compact,  readable,  dependable 
and  useful  manual  of  mental  disorders,  howe\er,  the  re^•iewer 
feels  that  the  beginner,  as  well  as  the  so-called  "busy  practitioner," 
would  ha\e  to  search  far  to  find  l)etter.  J. 


Radio-diagnosis  of  Pleuro-pulmonary  Affections.  By  F. 
Barjon.  Translated  by  James  Albert  Honeij,  M.D.,  Assistant 
Professor  of  ^Medicine  in  charge  of  Radiology,  Yale  School  of 
Medicine.  Pp.  183;  27  figures  and  50  radiographs.  New  Haven: 
Yale  University  Press,  1922. 

This  volume  is  in  five  parts,  taking  up:  (1)  Methods  of  exami- 
nation, (2)  radiological  study  of  the  pleural,  (o)  bronchi,  (4)  lungs, 
(5)  penetrating  wounds  of  the  thorax  by  war  projectiles.  The 
author  has  attempted  one  of  the  most  difhcult  tasks  in  writing  a 
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book  on  roentgen-ray  diagnosis  of  chest  i)atliolog\'.  Part  II, 
dealing  with  diseases  of  the  pleurae,  is  admirably  presented.  The 
reviewer,  however,  feels  that  the  volume  is  not  comi)Iete,  in  that 
no  study  of  conditions,  such  as  pneumoconiosis  and  chest  signs 
and  pathology,  caused  by  the  inlialation  of  foreign  bodies,  is  inclutled. 
Then,  too,  there  are  quite  a  few  eminent  authorities  that  probably 
would  feel  that  the  cha])ter  on  pulmonary  tuberculosis  is  rather 
weak.  The  book  is  well  written,  and  the  publishers  deserve 
credit  for  the  printing  and  the  type  of  paper  that  is  used  in  the 
book.  The  illustrations  are  fair.  The  reviewer  strongly  feels 
that  if  the  translator  were  given  the  privilege  of  editing  the  book 
the  weak  points  would  be  remedied.  P. 


Notes  on  ^Materia  ]\Iedica,  Pilyrmacology  and  Therapeutics 
FOR  Dental  Students  and  Practitioners.  Bv  Frank  Cole- 
man, M.C.,  L.R.C.P.,  M.R.C.S.,  L.D.S.,  Assistant  Dental 
Surgeon  St.  Bartholomew's  Hospital,  Dental  Surgeon  Royal 
Dental  Hospital,  etc.  Fifth  edition.  Pp.  .308.  London:  Oxford 
Medical  Publications,  1922. 

This  little  book  deals  in  a  concise  but  reliable  manner  with  the 
materia  medica,  pharmacology  and  uses  of  the  principal  drugs 
employed  by  the  dentist.  The  names  of  some  of  the  preparations, 
being  in  accordance  with  the  British  Pharmacopana,  will  be 
unfamiliar  to  American  students  and  practitioners.  The  book 
contains  short  chapters  on  vaccine  therapy,  organotherapy,  electro- 
therapy and  radiotherapy.  I. 


Exercise  in  Education  and  Medicine.  By  R.  Tait  McKenzie, 
M.D.,  LL.D.,  Professor  of  Physical  Education  and  Physical 
Therapy  and  Director  of  Physical  Education,  University  of 
Pennsylvania.  Third  edition.  Pp.  001;  455  illustrations. 
Philadelphia:  W.   B.  Saunders  Company,   1922. 

This  book  is  addressed  to  students  and  practitioners,  to  teachers 
of  youth,  medical  and  physical,  hoping  to  give  a  comprehensive 
view  of  the  space  exercise  should  hold  in  a  complete  scheme  of 
education  and  in  the  treatment  of  diseased  conditions.  Exercise 
has  so  many  points  of  contact  with  education,  and  is  so  intimately 
related  to  mental,  moral  and  social  training,  that  a  progressive 
educator  is  compelled  to  study  its  various  phases. 

In  this,  the  third  edition,  the  author  has  inserted  the  results 
gained  from  his  experience  as,  Physical  Training  Officer  in  the 
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British  Army  at  Aldershot,  as  ^Medical  Officer  in  Command  of 
Convalescent  Camps  and  as  Inspector  in  such  camps  in  England, 
Canada  and  the  United  States.  He  shows  the  part  that  exercise 
bears  (m  the  treatment  of  "soldiers"  heart;  the  place  Swedish 
gynmastics  has  taken  in  discipling  great  masses  of  slow,  awkward 
men  in  speed,  accuracy  and  alertness.  He  further  shows  how  the 
maimed  and  crippled  were  and  can  still  be  reeducated  in  their 
last  coordination,  their  stiffened  joints,  shattered  nerves  and 
atrophied  nuiscles. 

Exercise  has  come  to  stay.  Italy  and  France  have  been  shown 
its  advantage;  England,  Germany  and  Sweden  already  know  it. 
In  the  United  States  already  twenty-three  states  have  made 
physical  education  jjar't  of  their  school  program. 

In  this  work  the  author  shows  in  most  convincing  style  his 
thorough  knowledge  of  his  subject,  and  presents  it  in  a  most  inter- 
esting and  instructive  manner.  We  all  should  have  the  work 
not  onh'  for  our  patients  but  for  our  own  use  as  individuals. 

E. 


XuTTtiTioN  OF  Mother  and  Child.  By  C.  Ulysses  IVIoore, 
^I.I).,  M.Sc.  (Fed.),  Instructor  in  Diseases  of  Children,  Uni- 
versity of  Oregon  Medical  School;  Medical  Director  of  the 
Cooperative  Infant  Welfare  Society  of  Oregon.  Including  menus 
and  recipes  by  Myrtle  Josephine  Ferguson,  B.S.  in  H.Ec, 
Professor  of  Nutrition,  Iowa  State  College,  Ames,  Iowa.  Pp. 
227;  33  illustrations.  Philadelphia  and  London:  J.  B.  Lippin- 
cott  Company,  1923. 

The  reviewer  welcomes  a  book  on  this  most  important  subject 
which  can  be  put  into  the  hands  of  the  yoimg  mother  without 
feeling  that  she  will  be  submerged  in  a  maze  of,  to  her,  unintelligible 
scientific  phraseology.  The  same  feeling  relates  to  the  social 
worker  and  the  visiting  nin-se.  The  author  has  brought  out  in  a 
common-sense  manner  all  that  vital  part  of  the  advances  of  recent 
years  in  mitrition  which  is  necessary  for  a  full  understanding  of 
the  subject.  There  is  a  short  discussion  of  the  former  and  the 
newer  ideas  on  nutrition.  Then  a  definite  statement  as  to  the 
three  known  vitamins,  their  value  and  their  distribution  in  food- 
stuffs, and  the  eflfects  of  their  omission  from  the  diet.  To  obstet- 
ricians, esi)ecially,  the  chapter  of  diet  during  pregnancy  and  lac- 
tation will  be  of  interest.  The  subject  of  the  diet  of  the  normal 
})aby,  of  the  premature  infant,  of  the  older  child  are  gone  into  in 
detail.  The  book  makes  rather  a  point  of  prevention  of  disease 
through  ])ro])er  diet  than  as  a  })ook  on  treatment  of  disease.  The 
two  ai)pciidices  contain  information  often  sought  for  in  ^■ain  in 
books  on  nutrition,  and  add  to  the  usefulness  of  the  book.         W. 
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Results  of  the  Treatment  by  Radiation  of  Primary  Inoperable  Car- 
cinoma of  the  Breast. — Lp.p:  (Am/.  Sur;/.,  1922.  76,  359)  says  tliat 
primary  inoperable  carcinoma  of  the  breast  has  shown  good  results 
by  radiation.  The  type  of  radiation,  however,  must  be  properly 
selected  for  the  individual  case,  while  over-radiation  must  be  avoided. 
The  palliative  operation  following  properly  planned  radiation  is  of 
service  in  well  selected  cases.  The  results  to  date  are  very  gratifying 
and  encouraging.  As  the  disease  itself  and  the  technic  of  radiation 
become  better  understood,  it  is  believed  that  more  satisfactory  results 
will  follow. 

Diagnosis  of  Early  Breast  Tumors:  Based  on  their  Clinical  Picture 
or  their  Gross  and  Microscopical  Picture  at  the  Exploratory  Incision. — 
Bloodgood  {Boston  Med.  and  Surg.  Jour.,  August  17,  1922,  p.  243) 
says  that  more  attention  must  be  paid  to  history  and  to  examination  by 
inspection  and  palpation,  first,  to  exclude  the  group  in  which  operation 
is  not  indicated;  second  palpation  of  a  definite  lump  must  be  developed 
to  a  method  of  greater  precision;  third,  when  tumors  must  be  explored, 
surgeons  must  learn  to  recognize  the  benign  type  in  which  excision 
of  the  tumor  with  a  zone  of  breast  is  sufficient  for  the  protection  of 
the  patient.  For  the  present,  the  mistake  that  should  never  be  made 
is  an  incomplete  operation  for  a  malignant  lesion.  A  mistake  which 
is  and  must  be  made  in  a  certain  group  ol  benign  lesions  hard  to 
recognize,  is  the  complete  operation.  The  author  feels  that  trained 
surgeons  can  and  do  recognize  cancer  of  the  breast  at  exploration  and 
also  the  distinctly  encapsulated  adenoma  and  blue-domed  cyst. 


Autogenous  versus  Heterogenous  Bone  Pegs. — Taemowsky  (Surg., 
Gyncc.  futd  Ohsi.,  1922,  35,  342;  says  that  the  clinical  behavior  of  a  beef 
l)one  graft  depends  entirel\-  on  the  relative  activities  of  the  osteoblasts 
and  osteoclasts.  With  proliferation  of  new  cells  from  the  li^•ing  proxi- 
mal and  distal  ends  of  the  fractured  bone  keeping  pace  with  absorption 
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of  dead  cells  from  the  graft,  complete  disappearance  of  the  latter 
coincides  witli  complete  union  of  the  fracture  or  filling-in  of  defect. 
With  hyperactive  new  cell  formation  and  sluggish  absorption,  the 
graft  constitutes  a  sequestrum  which  either  eburnates  and  remains 
in  a  state  of  quiescence  or  acts  as  an  irritant  foreign  body  with  sinus 
formation  and  periodic  extrusion  of  dead  bone  spicules.  With  hyper- 
active bone  absorption  and  sluggish  new  bone  formation,  the  graft 
disappears  by  combined  extrusion  and  absorption  before  union  or 
filling-in  of  defect  has  taken  place.  The  factors  wliich  enable  us  to 
attain  the  ideal,  i.  c,  an  even  balance  of  absorption  and  proliferation 
are:  (1)  The  thorough  trimming  off  of  dead  bone  proximally  and 
distally  with  curette  and  chisel;  (2)  firm  approximation  of  the  bone 
graft  to  living  bone;  (3)  absolute  asepsis.  Finally,  it  has  seemed  to 
the  author  that  the  term  infection  is  used  too  loosely — it  is  in  truth, 
rapid  necrosis  of  the  graft  without  true  infection.  In  other  words, 
subacute  osteomyelitis  with  no  antibody  reaction  on  the  part  of  the 
individual,  should  not  be  classed  as  an  infection,  but  as  an  ordinary 
tissue  necrosis.  

The  Cause  of  Certain  Acute  Symptoms  Following  Gastro-enteros- 
tomy. — Hadkn  and  Orr  (Johns  Hophivs  Hosp.  Bull.,  1923,  34,  20) 
says  that  the  s;>anptoms  and  chemical  findings  (in  a  sliort  series  of 
patients  showing  severe  reaction  after  gastro-enterostomy)  were  char- 
acteristic of  intestinal  ol^struction.  The  authors  attribute  the  symp- 
toms to  absorption  of  poison,  probably  formed  in  the  duodenum  follow- 
ing gastro-enterostomy.  These  patients  showed  a  high  level  of  non- 
protein nitrogen  of  the  blood,  low  blood  chlorides  and  suppression  of 
chloride  excretion  following  gastro-enterostomy.  Marked  alkalosis 
was  noted  in  1  patient;  two  had  a  CO2  combining  power  at  the  upper 
limit  of  normal  when  first  determined.  Very  high  nitrogen  excretion 
in  the  urine  was  also  noted.  All  patients  presented  clinical  symptoms 
of  a  severe  intoxication,  with  laboratory  findings  characteristic  of 
upper  intestinal  tract  ol)strur-tion.  It  is  probable  that  some  duodenal 
obstruction  at  the  site  of  gastro-enterostomy  interferes  with  drainage  of 
the  duodenal  loop.  

The  Lymph  Nodes  in  Carcinoma  of  Rectum. — McVay  {Ami.  Surg. 
1022,  76,  755)  says  that  rectal  carcinomas  are  the  most  common  form 
of  intestinal  neoplasms  and  make  up  4  per  cent  of  all  cancers  of  the 
body.  The  majority  of  patients  are  in  the  sixth  decade,  with  males 
predominating  slightly.  The  location  of  the  growth  on  the  rectal  wall 
varies.  About  as  many  occupy  the  anterior  wall  as  the  posterior,  with 
the  greatest  number  of  growths  from  the  ampulla  to  the  rectosigmoidal 
junction.  Adenocarcinoma  is  the  commonest  type.  Metastasis  to  the 
glands  usually  takes  place  slowly  and  the  liver  is  the  organ  most  affected, 
by  secondary  growths.  The  size  of  the  growth  in  the  rectum  cannot  be 
relied  upon  as  an  accurate  index  of  probable  lymphatic  involvement. 
Growths  without  lymphatic  involvement,  tend  to  grow  into  the  lumen 
of  the  l)Owel.  Growths  with  slight  lymphatic  involvement,  tend  to 
spread  by  direct  extension  and  are  slow  growing.  Carcinomas  of  the 
rectum  with  extensive  lymph-glandular  invohement,  tend  to  metas- 
tasize through  the  lymph  stream  early.    Metastastic  lymph-glantlular 
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involvement  can  only  he  definitely  detennined  l)y  systematic  micro- 
scopical study  of  all  the  regional  lymj)h  nodes.  The  size  of  the  Iym])h 
node  is  not  an  efficient  means  of  determinin<;-  whether  or  not  there  is 
metastatic  involvement. 

Intussusception. — Ellahs  (Am.  Jour.  kSwrj/.,  1922,  36,  307)  says 
that  intussusception  is  noted  with  greatest  frecjuency  in  children  less 
than  one  \'ear  old,  the  incidence  of  the  abnormal  occiu'rencc  gradually 
decreasing-  as  age  advances.  It  is  not  a  disease  per  sc,  the  intestiru* 
ordinarily  being  normal  when  invagination  begins,  later  l)ecoming 
pathological  because  of  strangulation  and  consequent  interference  with 
its  blood  supply.  The  actual  determining  etiological  factor  of  intus- 
susception appears  unknown,  but  there  are  several  anatomical  })eculiari- 
ties  incident  to  infantile  life  which  may  be  operative  as  predisposing 
or  contributing  causes.  All  medical  and  so-called  mechanical  methods 
suggested  in  the  treatment  of  intestinal  invagination  are  unwarranted, 
for  they  court  disaster.  Young  children  are  not  invariably  unfavorable 
subjects  for  operative  surgery.  The  tremendously  and  unreasonably 
high  mortality  of  intussusception  can  ])e  materially  reduced  by  early 
diagnosis  and  prompt  application  of  rational  surgical  principles. 
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Voluntal,  a  New  Hypnotic— !Miltner  {Bcvisch.  mrd.  Wrhnschr., 
1923,  49,  73)  reports  that  voluntal  (tri-chlor-ethyl-alcohol-urethane) 
has  proved,  in  his  hands,  an  unusually  safe  and  satisfactory  hypnotic. 
It  is  almost  tasteless  and  is  readily  administered  in  water,  in  which  it  is 
freely  soluble.  It  produces  a  short  stage  of  drowsiness  followed  .by  a 
deep,  quiet,  dreamless  sleep  from  which  the  patient  awakens  fully 
refreshed.  There  is  apparently  a  total  absence  of  disagreeable  after- 
effects, such  as  disturbance  of  digestion,  headache,  lassitude,  dizzi- 
ness, etc.  No  evidence  of  cumidation  was  encoiuitered  in  his  rather 
wide  experience  of  prolonged  administration.  The  hypnotic  dose  is 
0.75  gm.,  but  the  factor  of  safety  is  apparently  large,  for  no  serious  or 
even  disagreeable  symptoms  were  noted  by  the  author  when  he  took 
2.5  gm.  Like  most  of  the  other  aliphatic  hypnotics,  voluntal  fails 
to  induce  sleep  in  the  presence  of  pain,  severe  cardiac  dyspnea,  etc. 
It  is,  however,  a  safe  and  powerful  hypnotic,  and  in  effectiveness  stands 
midway  between  carbromal  (adalin)  and  barbital  (veronal). 
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The  Treatment  of  Pernicious  Anemia.— Though  nothing  is  defi- 
nitely known  of  tlie  true  cause  of  pernicious  anemia,  KosENOW 
{Klin.  WchuHchr.,  1923,  2,  24)  declares  that  there  is  little  doul)t  that 
there  is  an  enormous  increase  in  the  destruction  of  red  blood  cells  anfl 
that  the  regeneration  of  the  erythrocytes  by  the  bone-marrow  is  cjuanti- 
tatively  and  qualitatively  defective.  Therapy  may,  accordingly,  l)e 
directed  toward  decreasing  the  excessive  destruction  of  the  red  blood 
cells  or  toward  stimulating  their  formation  in  the  bone-marrow.  The 
"hemotoxin"  is  prol)ably  elal)orated  in  the  alimentary  canal,  and  many 
measures  have  been  suggested  to  limit  its  production.  Rectal  and 
colonic  irrigations,  as  well  as  those  via  the  duodenum,  are  usually 
unsuccessful  in  combatting  the  formation  of  the  "hemotoxin"  or  in 
lessening  the  severity  of  any  of  the  symptoms.  Certain  agents  have 
been  recommended  as  adsorbents  of  the  toxin,  but  they  do  more  harm 
than  good,  since  they  interfere  greatly  with  the  action  of  the  intestinal 
enzymes.  Glycerine  and  cholesterine  have  V)een  tried  and  discarded. 
Cultures  of  various  bacteria  have  proved  disappointing,  despite  the 
abnormal  intestinal  flora.  Such  radical  operations  as  the  establish- 
ment of  an  artificial  anus  and  subsequent  irrigation  of  the  intestinal 
canal  through  the  artificial  opening  are  of  l)ut  temporary  benefit. 
One  of  the  most  trying  features  of  the  treatment  of  pernicious  anemia 
is  the  selection  of  a  diet  which  appeals  to  the  patient  and  supplies  a 
sufficient  number  of  calories.  The  anorexia,  which  is  so  common, 
does  not  yield  to  bitters,  but  may  disappear  after  the  prolonged  use  of 
hydrochloric  acid.  Large  doses  of  the  acid  (with  or  without  pepsin) 
are  called  for  and  are  most  beneficial  in  the  presence  of  achylia  gastrica. 
A  diet  rich  in  protein  seems  to  promote  red  blood  cell  destruction, 
while  a  diet  rich  in  fats  does  not.  Diseases  of  the  mouth  are  common 
and  demand  careful  treatment;  glossitis  is  l)est  treated  with  tincture 
of  myrrh  or  some  other  simple  mouth  wash;  pyorrhea  alveolaris  and 
carious  teeth  are  handled  along  dental  lines.  Of  the  drugs  that  have 
l)een  tried  in  pernicious  anemia,  arsenic  is  untpiestionably  the  best. 
It  prol^ably  does  not  act  directly  on  the  l)one-marrow,  but  acts  indirectly 
by  hastening  blood  destruction  and  thus  inducing  an  active  erythro- 
cyte production.  Arsenic  may  be  administered  either  l)y  mouth  or 
parenterally.  For  oral  use  Fowler'  solution  is  the  most  popular; 
it  is  ctistomary  to  begin  with  small  doses  (3  drops  three  times  a  day) 
gradually  increasing  to  full  therapeutic  amounts  (.30  drops  thrice 
daily).  Arsacetin  (O.Oo  gm.  three  times  a  day)  has  no  advantages 
over  Fowler's  solution.  All  arsenic  preparations  administered  l)y 
mouth  should  be  given  after  meals  to  minimize  the  local  irritation. 
The  ar.senic  nmst  be  contintied  for  months  or  until  saturation  is  reached; 
the  most  conunon  symptom  of  saturation  is  paresthesia  of  the  palms 
and  soles.  Habituation  is  readily  induced  in  some  patients,  so  that 
\ery  large  doses  are  not  followed  by  poisoning.  Parenteral  adminis- 
tration of  arsenic  has  no  advantage  over  oral.  Cacodylate  of  sodium 
is  less  active  than  Ziemssen's  solution  (1  per  cent  sodium  arsenite) 
and  is  not  advised.  Atoxyl  is  altogether  too  dangerous  to  warrant 
its  employment.  Arsphenamine  enjoys  no  special  advantages  unless 
the  anemia  is  associated  with  lues.  Roentgen-rays  and  radioactive 
substances  are  powerful  stimulants  of  the  bone-marrow.  Thorium-X 
is  more  active  than  radium  and  is  to  be  preferred.     Small  "stiumlant" 
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Hoses  iiKiy  be  iiiveii  two  or  three  times  a  week  for  a  month  or  two. 
Iron  lias  always  proved  (juite  worthless.  Intramuscular  or  intra- 
venous injections  of  blood  have  not  proved  as  helpful  as  was  anti(i- 
pated  when  they  were  first  introduced.  Extirpation  of  the  spleen 
is  sometimes  followed  by  brilliant  results,  l)ut  the  benefit  is  only  tem- 
porary. ^Yhile  none  of  the  procedures  discussed  is  curative,  some 
seem  to  induce  remissions  and  tluis  prolong  life.  .Among  the  most 
valual)le  measures  are  arsenic,  intranmscular  injection  of  l)Iood  and 
the  (h-inking  of  thorium-X  waters. 


The  Action  of  Camphor,  Menthol  and  Thymol  on  the  Circulation.— 
The  reports  of  the  effects  of  camphor  as  a  circulatory  and  cardiac 
stimulant  are  so  contradictory  that  Heathcote  {Jour.  Plntniidcol. 
and  Kxpcr.  Thcrap.,  19'2'A,  21,  177)  deemed  it  worth  while  to  attempt 
to  clear  up  the  confusion.  Tiiymol  is  extensively  employed  in  the 
treatment  of  ankylostomiasis  and  is  reported  to  have  led  to  occasional 
serious  circulatory  collapse.  Menthol  is  related  to  camphor  cliemi- 
cally  and  is  included  in  the  study  for  the  sake  of  comparison.  It  was 
found  tliat  all  three  drugs  (camphor,  thymol  and  menthol)  depress 
the  isolated  heart  of  the  frog  as  well  as  that  of  the  ral)bit,  and  that 
this  effect  is  due  to  a  direct  depression  of  the  cardiac  nuiscle.  The 
strength  of  the  beat  is  much  more  affected  than  the  rate  of  the  con- 
traction. None  of  these  drugs  acts  as  an  antidote  to  chloral,  and  a 
heart  depressed  by  chloral  is  further  depressed  by  the  perfusion  of 
any  one  of  these  drugs.  Of  the  three,  camphor  is  the  least  toxic  and 
thymol  probably  the  most.  The  coronary  blood^•essels  are  dilated 
l)y  all  three — least  by  camphor  and  most  by  thymol.  In  anesthetized 
animals,  camphor  in  non-convulsive  doses  does  not  cause  a  rise  in  blood- 
pressure,  whether  administered  intramuscularly  or  subcutaneously. 
In  animals  depri^•ed  of  cerebral  hemispheres,  no  rise  of  blood-pressure 
is  produced  by  huge  doses  (1  gm.  per  kilo).  Even  such  small  doses 
as  correspond  to  those  used  in  clinical  medicine,  caused  a  fall  in  pressure 
(15  per  cent).  The  low-ering  of  blood-pressure  is  ascribed  chiefly  to 
the  depression  of  the  heart  muscle,  and  only  to  a  minor  degree  to  the 
relaxation  of  the  bloodvessels.  There  is,  therefore,  no  convincing 
eviflence  that  camphor  possesses  any  value  whatsoever  as  a  cardiac 
or  circulatory  stimulant.  The  unpleasant  effects  that  sometimes 
follow  the  administration  of  thymol  are  due  chiefly  to  a  direct  depression 
of  the  heart  muscle,  which  is  much  more  marked  than  with  camphor. 

On  the  Sensitivity  of  Different  Nerve  Endings  to  Atropine. — Text- 
books on  pharmacology  frequently  state  that  atropine  depresses  or 
paralyzes  the  nerve  endings  of  the  parasympathetic  nervous  system 
and  the  clinician  is  led  to  believe  that  this  action  is  induced  by  ordinary 
therapeutic  doses.  According  to  Henderson  {Jour.  Pharmacol,  and 
Kxpcr.  Thcrap.,  1923,  21,  99),  this  is  not  the  case;  indeed,  the  usual 
therapeutic  dose  of  atropine  slows  the  heart  by  stimulation  of  the  ^'agus 
center  and  the  vagus  endings  are  not  paralyzed.  He  accordingly 
determined  the  amounts  of  atropine  necessary  to  depress  the  ends  of 
the  bulbosacral  autonomic  outflow'  and  ascertained  the  amounts 
necessary  to  cause  so  complete  a  paralysis  of  the  various  nerve  endings 
that  nerve  stimulation  with  an  induced  interrupted  current  became 


912  PROGRESS   OF  MEDICAL  SCIENCE 

inefi'ective.  The  nerve  endings  are  depressed  in  the  following  order: 
Nasal,  chorda  secretory,  cardiac  vagus,  tonus  of  pyloric  sphincter  and 
small  intestine,  bladder,  ocidoniotor  to  the  pupil,  salivary  vasodilator, 
vagus  to  intestine  for  rhythmic  and  peristaltic  movements.  The 
endings  are  paralyzed  in  the  order:  Cardiac  vagus,  chorda  secretory, 
chorda  vasodilator,  intestinal  vagus.  The  endings  in  the  bladfler 
cannot  be  completely  paralyzed.  In  man  it  was  found  that  0.2  mgm, 
caused  a  flecrease  in  nasal  secretion  but  not  marked  drying  of  the  mouth, 
while  0.3  mgm.  dried  the  mouth.  This  amount  relieved  griping  pro- 
duced by  aloes.  Two  milligrams  are  required  to  increase  the  heart- 
rate  to  150;  this  dose  caused  a  submaximal  dilatation  of  the  pupil. 


The  Action  of  Certain  Depressant  Drugs  on  the  Sensory  Threshold 
for  Faradic  Stimulation  in  Human  Subjects  and  the  Effect  of  Tobacco- 
smoking  on  This  Action.— Half,  and  (ikABUKLD  {.Jour,  riuiniuicol. 
and  Expcr.  Tlierap.,  1023,  21,  77)  used  the  Martin  method  for  deter- 
mining the  effect  of  the  diethylt)arbituric  acid  hypnotics,  of  antipyrine 
and  of  acetphenetifline  upon  the  sensory  threshold  for  faradic  stim- 
ulation. Parallel  ol)servations  were  made  when  the  subjects  were 
smoking  and  when  they  were  not.  In  non-smoking  experiments,  the 
barljitals  produced  a  slight  transitory  decrease  in  irritaljility ;  anti- 
pyrine showed  its  maximum  effect  at  the  end  of  half  an  hour,  when  it 
had  decreased  irrital)ility  l)y  30  per  cent;  acetphenetidin  was  some- 
what more  depressant,  but  its  greatest  effect  was  not  shown  till  about 
ninety  minutes  after  its  ingestion.  In  all  3  cases,  smoking  tended  to 
miUify  the  effects  of  these  drugs,  bringing  the  threshold  observations 
within  normal  limits. 
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Physiology  of  Exercise  in  Children. — Seham  and  Seham  (Am.  Jour. 
Di.s.  Child.,  1923,  25,  1)  publish  the  result  of  their  observations  on 
nornuil  children  of  school  age.  They  found  that  the  pulse  rate  in  the 
standing  position  is  invariably  higher  than  in  the  lying  position,  the 
ratio  being  1  to  15.  The  systolic  blood-pressure  in  the  lying  posture  is 
invariably  higher  than  in  the  standing  posture.  The  ratio  of  the  blood- 
pressure  in  the  lying  posture  to  that  in  the  standing  equals  1  to  11.  The 
ratio  between  the  systolic  blood-pressure  in  the  lying  and  standing 
postures  is  about  equal  to  the  ratio  between  the  pulse  rate  in  the  stand- 
ing and  the  lying  postures.  All  forms  of  exercise  produce  an  increase 
in  the  piilse  rate  and  the  blood-pressure,  the  increase  depending  mainly 
upon  the  type  of  exercise.  Neither  the  amount  of  exercise  nor  the  speed 
determine  the  time  of  maximum  reading.  In  the  majority  of  cases  the 
increase  of  the  pulse  rate  and  the  blood-pressiwe  as  well  as  the  reaction 
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time  of  the  l)Io()(I-i)ressure  are  in  direct  proportion  to  the  speed  and  the 
amount  of  work  performed.  Height  and  weight  do  not  influence  the 
maximum  physical  output.  The  maximum  physical  output  is  in  direct 
relationship  to  age,  circumference  of  the  chest,  circumference  of  the 
thigh  and  the  \ital  capacity.  Two  formuhe  have  been  computed  for 
calculating  the  maximum  physical  output  with  age  as  the  basis.  The 
■first  formula,  applying  to  children  six  to  seven  years  of  age,  Ts  1000 
(5.45  age  minus  25.3).  The  second  formula,  applying  to  children  from 
eleven  to  fourteen  years  of  age,  is  3000  times  the  age.  In  exhaustive 
exercise  on  the  ergometer,  the  increase  of  pulse  rate  varies  from  4<S  to 
116  beats  irrespective  of  age.  It  is  not  necessarily  parallel  to  the 
amount  of  work  performed.  In  exhaustive  exercise  the  rise  of  blood- 
pressure  is  proportional  to  the  increase  of  work  in  al)out  50  per  cent  of 
the  experiments.  The  average  rise  in  blood-pressure  after  exhausti\e 
exercise  equals  31  mm.  in  children  aged  from  six  to  nine  \ears  and  35 
to  41  mm.  in  children  who  are  older.  The  maximum  rise  eqiuils  57  mm. 
.and  the  minimum  rise  equals  Ki  mm.  In  SS  per  cent  of  all  the  deter- 
minations made,  the  maximum  reading  of  the  systolic  blood-pressure 
was  seen  within  thirty  seconds,  and  12  per  cent  in  from  thirty  to  sixty 
seconds.  In  only  2  cases  of  the  entire  series  was  there  a  true  delaved 
rise.  In  these  experiments  delayed  rises  did  not  occur  after  exhaustive 
exercise  nor  as  the  result  of  "temporary  heart  insufficiency."  The 
reaction  of  the  pulse  is  too  long  to  be  of  any  clinical  value,  as  very  few 
pulse  rates  return  to  normal  within  ten  minutes.  In  general  the  reac- 
tion time  of  the  systolic  blood-pressure  increases  with  an  increase  of 
work.     There  are  exceptions  to  this. 


The   Action   of   Atropine   on   the    Stomach   of   Infants. — Salomon 

{ Mounts,  f.  Kinilrrh.,  1922,  24,  75)  found  that  atropine  lowers  the  tone 
of  the  stomach  in  infants  and  slows  peristalsis.  It  does  not  alter  the 
secretion  of  acid,  nor  act  on  the  pylorus.  The  favorable  results  of  large 
doses  of  atropine  in  the  treatment  of  pylorospasm  depend  on  its  action 
on  the  musculature  of  the  whole  stomach.  While  a  normal  infant  shows 
a  reddening  of  the  scalp  after  1  to  2  drops  of  a  0.1  per  cent  solution 
of  atropine  sulphate  when  it  is  indicated,  as  in  vagotonia,  the  infants 
may  tolerate  much  greater  quantities,  and  as  much  as  6  to  S  drops  six 
times  a  day.  Atropine  very  frequently  gives  excellent  results  in  the 
habitual  vomiting  of  infants. 

Nutrition  and  Growth  in  Children. — Emersox  {Bo.st.  Mtd.  mtd  Surg. 
Jour.,  1923, 188,  8)  says  that  the  forces  affecting  a  child's  health,  which 
must  be  coordinated  in  order  to  secure  success,  are  the  home,  the  school 
and  other  agencies,  medical  care,  and  the  child's  own  interest.  The 
following  program  is  suggested:  Weighing  and  measuring  as  a  means  of 
identification;  diagnosis  based  on  complete  physical  growth,  mental  and 
social  examinations;  removal  of  physical  defects  as  a  prerequisite  for 
successful  treatment;  measured  feeding  or  a  forty-eight  hour  diet  record; 
mid-morning  and  mid-afternoon  lunches;  mid-morning  and  mid-after- 
noon rest  periods;  regulation  of  physical,  mental  and  social  activities; 
nutrition  classes  for  the  treatment  of  malnutrition;  nutrition  diagnostic 
clinics  for  problem  cases;  and  average  weight  for  height  as  a  minimum 
standard  of  nutrition  and  growth. 
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Simple,  Practical  Method  for  Feeding  Infants. — Cowie  (Mich. 
SUttr  Med.  Soc.  Jour.,  1923,  22,  10)  states  that  the  normal  infant  requires 
45  calories  per  pound  or  100  calories  per  kilogram  of  body  weight  to 
maintain  its  weight.  After  determining  on  1  ounce  of  sugar  as  a  con- 
stant factor,  and  accepting  all  sugars  as  containing  120  calories  to  the 
ounce,  it  becomes  a  very  simple  problem  to  know  how  much  milk  was 
necessa^v  for  the  balance  of  the  daily  food.  For  example,  if  an  infant 
weighed  10  pounds,  he  would  require  10  tinies  io  minus  120,  or  330  cal- 
ories, which  nuist  l)e  supplied  in  the  milk.  If  there  are  21  calories  in  an 
ounce  of  milk,  330  divided  by  21  equals  15^  ounces  as  the  amount  of 
milk  necessary  to  balance  the  energy- requirements. 


The  Colloidal-gold  Reaction  in  Acute  PoUomyelitis. — Regax  Lit- 
VAK  and  Regan  (.1///.  Jour.  Di.s.  CliihL,  1923,  25,  7(i)  studied  42  cases 
of  acute  poliomyelitis,  in  which  a  study  of  the  colloidal-gold  reaction 
was  carried  out  on  132  specimens  of  spinal  fluid.  There  was  always  a 
reaction  of  colloidal-gold  solution  in  the  case  of  every  polioinyelitic 
fluid  taken  during  the  acute  stage  of  the  disease.  This  reduction  was 
constantly  in  the  same  zone;  the  zone  of  low  dilutions  or  the  so-called 
syphilitic  zone.  In  88  per  cent  of  the  spinal  fluids  examined,  the  reaction 
occurred  in  the  first  six  dilutions  between  1  to  10  and  1  to  320.  In  14  spinal 
fluids  the  reaction  extended  to  the  seventh  dilution,  1  to  640.  These 
patients  more  or  less  characteristically  presented  markefl  ])olyneuritic 
or  meningitic  symptoms  or  else  pronounced  paralysis.  The  average 
curve  or  reaction  showed  very  similar  ciiaracteristics  in  the  first  and 
second  weeks  of  the  disease.  A  gradual  decline  in  the  curve  was  then 
noted.  In  no  instance  was  a  normal  reaction  encountered  l)efore  the 
end  of  the  third  week  of  the  illness.  In  2)^  patients  the  spinal  fluid  was 
examined  as  late  as  the  eighth  week,  and  15  or  05  per  cent  had  become 
normal  by  that  time.  Cases  in  which  a  normal  reduction  returned 
early,  from  the  third  to  the  seventh  week,  were  mild  types  of  the  dis- 
ease, while  those  in  which  the  curve  remained  ele\ated  beyond  the 
eighth  week  had  usually  polynevn-itis  or  extensive  and  slowly  improving 
paralysis  or  l)oth.  The  reaction  showed  no  distinctixe  ])oints  in^the 
fatal  cases,  and  therefore  was  of  no  ^alue  in  prognosis  in  this  regard. 
Tile  ])()sitive  reaction  bore  no  constant  relation  to  the  presence  of  glob- 
uhn  in  the  spinal  fluid  nor  to  its  disappearance.  There  was  no  close 
ratio  between  the  number  of  cells  per  cubic  millimeter  in  the  spinal 
fluid  and  the  test,  but  as  the  cell  count  decreased  the  colloidal-gold 
curx-e  subsided,  but  somewhat  more  slowly,  remaining  elevated  for 
several  weeks  after  the  cell  count  was  normal.  With  the  subsidence  of 
the  colloidal-gold  curve  there  was  usually  an  accompanying  improve- 
ment in  the  patient's  general  condition,  the  paralysis,  the  meningitic 
.symptoms,  and  the  polyneuritis.  It  would  seem  that  the  return  of  a 
normal  reduction  of  colloidal  gold  indicates  approximately  the  end  of 
the  acute  stage  of  the  disease.  As  this  coincides  with  the  improvement 
noted  clinically,  this  termination  of  the  acute  stage  can  readily  be 
determined  by  watching  the  symptoms.  In  dift'erential  diagnosis  the 
colloidal-gold  reaction  should  be  utilized  in  conjunction  with  history, 
.symptoms  and  other  laboratory  data. 
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Evidence  of  the  Necessity  for  a  Bacteriological  Standard  for  Grade 
"A"  Milk. — Matlk  K  and  Wiixiams  {Jour.  Ili/g.,  1922,  21,  IV.V)  show 
the  result  of"  two  farms  producing  milk  of  very  different  types  although 
both  were  working  under  the  same  system  of  licensing.  In  neitlier 
ease  did  the  results  compare  with  those  obtained  on  a  certified  milk 
farm.  Similar  results  were  found  to  occur  on  certified  milk  farms  when 
they  first  undertook  production  of  this  type  of  milk.  They  are  (hie  to 
the  fact  that  the  workers  on  the  farms  have  to  be  trained  in  methods 
that  are  necessary  for  success.  The  certified  farms  have  in  the  past 
been  few  in  number,  and  have  been  under  the  control  of  those  who  are 
very  anxious  to  produce  a  satisfactory  result.  These  facts  coupletl 
with  the  fact  that  there  is  an  official  liacteriological  standard  to  which 
the  milk  must  attain,  have  made  it  possible  to  secure  efficiency  as  time 
went  on.  There  is  no  official  bacteriological  standard  for  Grade  "A" 
milk,  so  that  stimulus  to  better  pi-oduction  is  lacking  and  should  l)e 
provided.  In  view  of  the  difficulty,  which  is  sometimes  found  in  bring- 
ing the  standard  of  labor  on  a  farm  up  to  the  required  level,  the  authors 
feel  that  evidence  that  milk  of  the  required  standard  of  cleanliness  is 
being  produced,  should  be  made  a  condition  of  licensing.  If  this  is  not 
done,  there  is  a  danger  that  milk  not  of  the  required  standard  of  clean- 
liness may  be  sold  as  Grade  "A"  milk.  In  that  case  the  consumer  may 
find  that  the  keeping  qualities  of  this  milk  are  no  better  than  those  of 
milk  that  had  previously  been  purchased.  If  this  is  done,  grave  harm 
may  be  done  to  the  milk  industry,  which  is  endeavoring  to  supply  the 
public  with  milk  of  uniform  quality. 
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Rupture  of  the  Uterine  Peritoneum  with  Premature  Separation 
of, the  Placenta. — Eufinger  {Monaischr.  f.  Gehuris.  n.  Gyn'dk.,  1922, 
59,  l')8;  describes  a  case  of  a  multipara  who  during  the  first  part  of 
labor  developed  symptoms  of  separation  of  the  placenta.  A  physician 
summoned  applied  a  tampon  and  brought  the  patient  to  the  hospital, 
where  she  was  admitted  in  a  very  weak  condition.  Movements  of 
the  child  and  heart  sounds  could  not  l)e  found.  Section  under  local 
anesthesia  was  immediately  undertaken.  On  opening  the  abdomen 
there  was  a  large  quantity  of  fiuid  blood.  The  placenta  had  almost 
entirely  separated  and  the  patient  died  shortly  after  the  operation 
from  acute  anemia.  At  the  autopsy  a  longitudinal  laceration  of  the 
peritoneal  coat  of  the  uterus  was  discovered  which  penetrated  through 
the  upper  muscular  layer.  A  considerable  part  of  the  bleeding  had 
come  from  this.  On  examination  it  was  found  that  the  process  known 
as  necrobiosis  was  present  and   that  blood   extravasated   when  the 
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])lac'enta  began  to  separate  had  dissected  and  weakened  the  muscle 
fil)ers.  Much  of  the  hemorrhage  had  come  from  the  rupture  of  the 
peritoneum  and  muscle.  

Excretion  Through  the  Mammary  Gland. — In  the  Journal  of  the 
Aiiicricitu  Mfdicdl  As.s-ociiifion,  Fel)ruary  24,  1923,  p.  557,  is  quoted 
the  result  of  researches  l)y  Taylor  concerning  the  composition  of  milk. 
In  addition  to  the  group  of  products  manufactured  dc  novo  in  the 
manunary  gland,  various  substances  are  present  which  are  also  found 
in  the  blood  and  other  fluids  of  the  body  of  the  animal.  Among  these 
are  the  so-called  non-protein  nitrogenous  extradines,  among  which  are 
the  amino-acids,  urea,  creatin,  creatinin  and  uric  acid.  Very  fre- 
cjuently  the  blood  has  the  same  non-protein  content  as  milk.  Taylor 
has  presented  additional  evidence  that  in  the  case  of  a  warm-blooded 
aninud  diu'ing  lactation,  there  is  a  definite  relation  between  the  usual 
output  of  nitrogen  in  the  urine  and  the  percentage  of  non-protein 
nitrogen  in  the  milk.  Both  of  these  apparently  depend  upon  the 
amount  of  protein  taken  in  the  food.  In  the  blood  are  foimd  the  non- 
protein nitrogenous  catabolites,  and  their  concentration  seems  to 
determine  the  amount  excreted  in  the  urine  and  the  percentage  present 
in  the  milk.  There  is  a  distinct  function  of  the  mammary  gland  in 
this  matter  and  waste  non-protein  nitrogenous  substances  evidently 
pass  from  the  blood  to  the  milk.  The  degree  of  concentration  in  the 
blood  of  the  end  products  of  protein  metabolism  determines  the  per- 
centage in  which  these  substances  are  found  in  the  milk.  When  this 
function  of  the  mamnuiry  gland  is  considered,  it  may  readily  be  seen 
that  a  condition  may  arise  wherein  the  milk  may  contain  substances 
which  make  it  unfit  for  food.     

The  Treatment  of  the  Pyelitis  of  Pregnancy. — Rosinski  {Mo- 
natschr.  f.  Gchurts.  k.  dynak.,  1922,  60,  116)  calls  attention  to  the 
fact  that  pyelitis  complicating  gestation  may  sometimes  end  fatally. 
In  these  eases  fever  develop.^  soon  after  labor,  which  may  be  rapid 
and  comparatively  easy.  The  fatal  issue  is  often  seen  about  the 
tenth  day  after  the  labor.  While  it  is  true  that  these  occurrences  are 
comparatively  rare,  the  author  recalls  four  instances  in  which  the 
patient  became  critically  ill.  The  first  was  a  primipara  at  five  months 
taken  suddenly  ill  with  high  temperature,  two  weeks  of  general  medical 
treatment  produced  no  improvement  and  the  patient's  strength  failed 
rapidly.  On  admission  to  hospital  she  was  stuporous,  complaining 
of  headache.  There  were  symptoms  of  marked  irritation  of  the 
peritoneum.  The  abdomen  was  distended,  the  patient  vomited 
frequently  and  the  tongue  was  dry,  there  was  high  fever  and  rapid 
pulse.  Six  days'  hospital  treatment  produced  no  improvement  and 
therapeutic  abortion  was  practised,  followed  by  recovery.  This  case 
occurred  twenty-two  years  ago  and  the  subject  of  pyelitis  was  not 
as  conimonly  understood  as  at  the  present  time.  The  second  case 
was  that  of  a  young  primipara  at  seven  months  with  high  fever,  irri- 
tation of  the  peritoneum,  slight  jaundice  and  pain  in  the  right  hypo- 
chondrium.  A  diagnosis  of  gall-stones  was  made  and  operation  was 
considered,  this  was  declined  although  the  patient  was  critically  ill. 
The  uterus  was  emptied  and  the  urine  obtained  by  catheter  was  loaded 
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with  leukocytes.  The  recovery  of  the  patient  followed  the  termination 
of  pregnancN'.  His  third  and  fourth  cases  were  similar  in  severity 
and  recovered  after  the  uterus  was  emptied.  The  writer  discusses 
nephrotomy  and  admits  that  this  deals  efficiently  in  the  acute  danger, 
but  it  leaves  the  patient  with  a  kidney  fistula  from  which  recovery 
may  be  long  and  tedious.  Should  pregnancy  be  interrui)ted  after 
nephrotomy,  conditions  would  not  be  faAorable  for  healing.  In  his 
experience  the  pyelitis  of  pregnancy  is  seldom  severe,  simple  treatment 
is  usually  sufficient  for  these  cases,  but  where  the  condition  becomes 
threatening  the  uterus  should  be  emptied.  The  author  describes  the 
case  of  a  young,  vigorous  woman  who  during  her  first  pregnancy  suf- 
fered from  pyelitis  with  high  temperature,  during  the  puerperal  period 
the  condition  of  the  urine  did  not  greatly  improve.  The  patient  suf- 
fered little  if  at  all  and  received  no  specific  treatment  for  the  condition. 
In  the  second  pregnancy  pyelitis  recurred  more  severely  and  with 
great  pain  in  the  right  hypocondrium.  When  labor  came  on  pain 
becomes  so  severe  in  the  region  of  the  right  kidney  as  to  require  the 
use  of  morphine  for  several  days.  On  the  third  day  of  pain  three 
small  phosphatic  stones  were  passed.  In  the  third  pregnancy  the 
pyelitis  became  so  severe  that  after  a  very  excessive  attack  of  pain, 
pregnancy  was  interrupted  at  the  fourth  month. 

The  Practical  Significance  of  Affections  of  the  Kidneys  and  Abnormal 
Conditions  of  the  Urine  in  Pregnancy. — Fink  {Monafschr.  f.  Ge- 
burts.  u.  Gynak.,  1922,  60,  229j  has  studied  215  cases  of  pregnant 
women  in  whom  there  was  some  abnormal  condition  of  the  kidneys 
and  also  an  abnormal  urine.  He  believes  that  the  pathology  of  the 
kidney  in  pregnancy  divides  the  condition  into  three  groups:  (1) 
That  known  as  the  albuminuria  of  pregnancy;  (2)  the  nephropathy 
of  pregnancy;  (3)  the  various  forms  of  acute  and  chronic  nephritis 
complicating  pregnancy.  The  albuminuria  of  pregnancy  is  char- 
acterized by  the  presence  of  serum  albumin  and  hyaline  casts  of  no 
great  number  in  the  urine,  and  this  condition  is  practically  w^ithout 
serious  danger  to  the  patient.  It  is  not  a  disease  but  the  result  of  the 
increased  susceptibility  of  the  epithelia  of  the  urinary  tubules  to  blood- 
pressure  and  altered  conditions.  This  state  is  to  be  distinguished 
from  more  serious  conditions  by  the  absence  of  edema,  increased  blood- 
pressure  and  other  symptoms  which  are  clearly  present  in  more  critical 
states.  The  so-called  pregnancy  nephropathy,  by  some  called  the 
kidney  of  pregnancy,  the  nepliritis  of  pregnancy  and  the  nephritis  of 
the  pregnant,  is  not  a  primary  kidney  aflPection;  it  is  an  edematous 
state  which  reflects  a  similar  condition  throughout  the  organism  and 
in  common  affects  the  condition  of  the  kidneys.  In  these  cases  there 
is  abundant  albumen  and  many  casts  are  in  the  urine.  The  principal 
symptom  which  distinguishes  this  from  the  foregoing,  is  the  presence 
of  edema.  This  process  may  go  to  the  point  of  causing  increased 
blood-pressure  and  hematuria.  From  these  indications  it  is  natural 
to  treat  these  patients  by  limiting  carefully  the  amount  of  water 
taken  and  by  giving  food  which  is  not  rich  in  water  and  also  in  salt. 
Only  those  cases  which  are  most  acute  and  accompanied  by  very 
high  blood-pressure  become  dangerous,  and  in  these  patients  eclampsia 
often    develops.      Such    cases   demand    hospital    treatment.      Acute 
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nephritis  at  any  stage  of  pregnancy  is  readily  distinguished  from 
nephropathy  1)>-  a  careful  study  of  the  history.  They  should  be 
treated  during  the  pregnancy  by  methods  usually  employed,  with  the 
omission  of  Iiot  baths.  It  may  be  <lifHcult  to  distinguish  them  from 
acute  and  violent  cases  of  nephropathy  but  the  condition  of  the  bloo<l- 
pressure  should  in  this  particular  be  of  great  assistance.  Chronic 
nephritis  in  pregnancy  gives  the  characteristic  history,  the  long  con- 
tinuance of  albuminuria,  the  presence  of  many  casts  and  blood  in  the 
urine,  the  presence  of  fatty  casts,  of  fatty  elements  in  the  urinary 
sediment,  chronic  headache,  increased  Ijlood-pressure,  a  weakened 
action  of  the  heart,  disturbance  of  vision  and  cachexia.  These  cases 
demand  very  careful  ol)servation  and  thorough  and  efficient  treat- 
ment. Nitrogenous  food  should  be  largely-  withdrawn,  l)lood-pressme 
and  action  of  the  heart  should  be  controlled  and  the  examination  of 
the  eye  grounds  should  be  utilized  as  a  valuable  means  of  prognosis 
and  the  choice  of  treatment.  Tliis  condition  may  clearly  indicate 
the  premature  interruption  of  pregnancy. 


Roentgen-ray  Pictures  as  a  Means  of  Teaching  the  Mechanism  of 
Labor. — Warnekros  {Monatschr.  f.  (Jchurts.  u.  Gi/ndk.,  1922,  59, 
Heft  1-2)  contributes  a  paper  drawing  attention  to  the  value  of  this 
method  of  illustration  in  teaching  the  mechanism  of  labor.  His 
article  is  somewhat  in  reply  to  a  discussion  or  criticism  of  Sellheim, 
who  has  called  attention  to  the  fact  that  during  labor  the  tissues  of 
the  child  are  subjected  to  unusual  stress  and  therefore  cannot  give  an 
accurate  picture  of  conditions  present.  He  illustrates  with  repro- 
ductions of  roentgen-ray  pictures  showing  unusual  positions  of  the 
fetus  and  drawing  attention  to  the  fact  that  the  whole  fetal  mass  is 
elongated  and  very  much  compressed  in  its  progress  through  the 
birth  canal.  The  roentgen-ray  pictures  taken  and  copied  by  the 
author  very  little  resemble  those  drawn  ideally  in  text-books  and 
are  of  interest  as  showing  the  degree  to  which  the  fetus  is  subjected 
to  pressure  during  parturition. 


An  Unusual  Complication  in  Twin  Labor,  the  Entrance  of  both  Heads 
into  the  Pelvis. — Described  by  Mahivert  {Monatsckr.  /.  Geburts.  u. 
Gyndk.,  1922,  59,  Heft  1-2).  The  patient  in  her  second  labor,  aged 
twenty-nine  years,  believed  herself  to  be  at  normal  termination  of 
pregnancy.  Membranes  ruptured  without  pains  which  afterward 
developed  and  midwife  was  called.  The  head  of  the  child  was  spon- 
taneously born  but  the  remainder  of  the  child,  in  spite  of  strong  pains 
and  strong  contractions  of  the  uterine  muscle,  was  not  delivered. 
Shortly  after  the  birth  of  the  head,  the  child  died.  On  admission  to 
hospital  the  mother's  temperature  was  elevated,  pulse  120,  uterus 
was  in  firm  contraction,  the  urinary  bladder  distended  above  the 
symphysis,  a  contraction  ring  in  the  uterus  could  not  be  made  out. 
No  heart  soimds  were  heard  nor  could  fetal  parts  l)e  clearly  dis- 
tinguished. The  head,  already  l)orn,  lay  with  the  face  directed  pos- 
teriorly. The  nmcous  membranes  of  the  vagina  and  tissues  about 
the  urethra  were  edematous  and  suffused  with  blood.  With  the 
catheter  400  cc  of  cloudy  albuminous  urine  was  evacuated.  While 
prejiarations  were  nmde  to  examine  the  patient,  thoroughly,  she  had 
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a  chill  followed  by  a  ris(^  of  temperature  to  104°  F.  On  examination 
the  membranes  of  a  second  fetus  containing  a  little  amniotic  li([uid 
were  detected;  the  head,  with  the  sagittal  suture  trans\erse  and  occiput 
behind,  was  wedged  upon  the  pelvic  Hoor.  The  chest  of  the  first 
twin  was  firmly  wedged  against  the  symphysis  by  the  liead  of  the 
second.  Further  spontaneous  l)irth  was  impossible  and  as  both 
children  were  dead  the  remaining  membranes  were  rui)tured  and  the 
head  in  the  pelvis  was  perforated,  the  brain  evacuated,  and  an  effort 
was  made  through  traction  upon  the  head  to  deliver  the  second  child; 
this  failed  and  it  was  necessary  to  perforate  the  cranial  bones  of  tin; 
second  child,  and  to  crush  the  tissues  extensively  before  its  body 
could  be  delivered.  The  perforated  head  of  the  second  was  then 
extracted  by  strong  forceps.  There  was  profuse  postpartum  hemor- 
rhage and  the  placenta  was  removed  manually  shortly  afterward. 
On  examination  of  the  bodies  of  the  twins,  both  female  in  sex,  the 
pressure  upon  the  thorax  of  one  by  the  head  of  the  other  was  dis- 
tinctly evident;  at  this  point  the  skin  was  pallid,  the  neck  deeply 
colored,  giving  the  impression  of  congenital  enlargement  of  the  thymus 
or  thyroid.  The  first  child  was  52  cm.  in  length.  The  second  had  also 
a  congenital  thyroid  enlargement  but  otherwise  well  developed,  48.5 
cm.  long.  The  placenta  was  duovular.  On  measuring  the  pelvis 
it  was  not  contracted.  The  j^uerperal  period  was  complicated  by 
four  severe  chills  and  fever  lasting  for  six  weeks  with  cystitis  and 
pyelitis.  On  the  twelfth  day  the  patient  passed  urine  involuntarily, 
and  a  fistida  de\eloped  between  the  bladder  and  the  cervix.  This  was 
subsequently  corrected  l)y  operation,  and  three  months  after  the 
labor  the  patient  was  discharged  from  the  hospital  in  good  condition. 
The  author  has  collected  a  numl)er  of  cases  similar  to  this  in  the  liter- 
ature, and  evidently  the  importance  and  severity  of  the  complication 
will  depend  considerably  upon  the  size  and  development  of  the  children. 
The  simultaneous  engagement  of  twins  with  one  child  in  i:)reech  and 
the  other  in  head  presentation  is  l)y  no  means  unusual.  In  51  such 
cases  of  simultaneous  engagement,  there  were  12  where  both  heads 
entered  the  j^elvis  at  practically  the  same  time. 
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Vulvovaginitis. — \^ulvovaginitis  has  been  termed  a  free  lance  disease 
by  Stein  {!^ur(j.,  Gi/ncc.  and  Obsi.,  1923,  36,  43),  who  points  out  that 
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although  the  physicians  in  diverse  specialties  accept  the  condition  for 
treatment,  there  is  no  uniformity  in  diagnostic  procedure  or  mode  of 
therapy,  nor  is  there  any  accepted  plan  of  procedure  endorsed  by  a 
single,  specialty.  The  treatment  of  the  condition  in  the  hands  of 
various  specialists  varies  from  simple  hygienic  measures  to  the  most 
painstaking  local  applications,  but  is  for  the  most  part  empirical  and 
frecpiently  irrational.  About  a  year  ago,  a  joint  meeting  was  called 
of  the  gynecological  and  genito-urinary  departments  of  the  Michael 
Reese  Hospital  Dispensary  to  discuss  the  problem  of  the  disposition 
of  the  vulvovaginitis  patients.  No  agreement  could  be  reached. 
One  physician  claimed  that  all  the  cases  were  gonorrheal,  another  said 
that  they  were  never  gonorrheal,  one  held  that  they  always  arose 
from  contact,  and  another  believed  that  filth  was  the  sole  cause.  With 
such  diversity  of  beliefs  as  to  etiological  factors,  naturally  no  plan  of 
procedure  could  be  outlined,  and  it  was  decided  to  investigate  the 
cause  of  vulvovaginitis,  clinically  and  bacteriologically.  The  con- 
clusions which  the  author  has  reached  as  a  result  of  his  investigation 
are  that  ^•ulvo^'aginitis  is  an  infection  which  is  frequently  gonorrheal 
in  origin,  but  may  even  in  purulent  varieties  be  non-specific.  Filth 
unquestionably  plays  a  part  in  predisposing  to  the  infection  and  may 
be  the  chief  cause  in  the  milder  types.  Diagnosis  rests  upon  clinical 
evidence  of  the  disease  and  smear  examinations  made  by  an  expert. 
Cultures  prove  positive  in  about  50  per  cent  of  gonorrheal  cases  and 
are  therefore  not  requisite  for  diagnosis.  Purulent  vulvovaginitis 
should  be  vigorously  treated  by  an  approved  method  and  a  daily  tub 
l)ath  is  an  aid  to  local  treatment,  and  in  mild  non-gonorrheal  cases 
is  all  that  is  required  for  cure.  Determination  of  cure  rests  upon  the 
disappearance  of  clinical  evidence  of  the  infection,  three  negative 
smears  at  intervals  of  one  week  after  suspending  treatment  and  a 
period  of  observation  equal  in  time  to  the  duration  of  the  treatment. 
Summarizing  his  results  of  treatment,  the  author  states  that  gonorrheal 
vulvovaginitis  can  be  cured  by  daily  injections  of  1  per  cent  mercuro- 
chrome  ointment  into  the  vagina  in  an  average  of  9.7  weeks.  Suspicious 
cases  can  be  cured  in  6.5  weeks,  and  non-gonorrheal  cases  in  5  weeks. 
In  2  gonorrheal  cases  recurrence  occurred  after  contagious  disease 
(chicken  pox,  measles).  In  1  non-gonorrheal  case,  recurrence  occurred 
from  no  apparent  cause  three  months  after  treatment  was  suspended. 
It  is  of  interest  to  note  that  in  six  instances  sisters  were  affected  at 
the  same  time,  and  in  each  instance  a  remarkable  similarity  in  clinical 
course,  bacteriological   findings  and  response  to  therapy  was  notetl. 


Technic  of  Vaginal  Drainage. — In  discussing  the  technic  of  vaginal 
drainage  of  pt^lvic  infections,  GiRARD  {California  Sfdte  Jour.  Med., 
1!)23,  21,  9)  states  that  in  order  to  make  the  opening  in  the  posterior 
fornix  a  most  simple  procedure  and  "fool  proof"  he  has  devised  a 
clamp  approximately  25  cm.  long  with  a  double  curve  and  when  closed 
the  end  forms  an  oval  l)all  3.5  cm.  wide  and  2.5  cm.  high.  The  anterior 
surface  of  the  ball  is  grooved  transversely,  and  this  groove  the  operator 
feels  through  the  stretched  tissues  of  the  posterior  fornix,  and  makes 
his  incision  directly  down  on  the  ball  of  the  instrument,  thus  avoiding 
any  possibility  of  injury  to  the  rectum,  which  is  held  posteriorly  by 
the  lower  half  of  the  ball  while  the  back  of  the  cervix  is  pushed  forward 
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by  the  upper  half.  If  a  hirge  opening  is  desired,  a  crucial  incision  can 
be  made  at  will,  using  the  hall  as  a  guide.  After  the  incision  is  made, 
the  clamp  is  opened  by  the  assistant  and  the  drainage  material  is 
placed  between  the  jaAvs  of  the  guide  and  withdrawn  into  the  vagina. 
Gauze  drains  will  cause  more  outj)ouring  of  lymph  than  rubber  tubing 
or  cigarette  drains,  which  is  to  be  desired,  but  they  have  the  disadvan- 
tage of  becoming  entangled  in  the  tissues  when  the  lymph  coagulates 
and  causing  injury  to  the  granulations  when  the  guaze  is  removed. 
In  order  to  o\ercome  this  ()l)jectionable  feature  of  gauze,  Girard  uses 
paraffine  gauze,  which  can  be  laid  in  strips  between  the  plain  gauze 
and  the  wound  or  can  be  used  in  the  form  of  a  casing  for  a  cigarette 
drain  which  he  has  devised,  the  ends  of  the  parafhne  casing  being  made 
fan  shape  so  as  to  cover  any  large  denuded  area  which  cannot  be 
covered  In-  peritoneum  and  thus  protect  the  denuded  area  from  becom- 
ing adherent  to  omentum,  intestines  or  adjacent  organs  and  which, 
when  remo\-ed  five  or  six  days  later,  will  not  adhere  to  the  protected 
area  whicli  l)y  that  time  has  become  well  endothelialized. 


Cystoscopy  in  Urinary  Tuberculosis. — In  commenting  up(m  the 
value  of  cyst()scoj)y  in  the  diagnosis  of  urinary  tuberculosis.  Ball 
{Brif.  Jour.  Surg.,  1923,  10,  32(5 )  reminds  us  that  renal  tul)erculosis 
is  a  slowly  progressive  disease  which  unfortunately  may  not  give  rise 
to  symptoms  of  a  sufficiently  flefinite  character  to  cause  the  affected 
person  to  seek  advice  until,  it  may  be,  considerable  destruction  of  the 
affected  organ  has  taken  place;  in  fact,  the  involvement  of  the  liladder, 
with  coincident  symptoms,  may  l^e  the  first  indication  of  this  serious 
malady.  S.^mptoms  indicating  involvement  of  the  kidney  are  of 
slow  development  and  may  be  al)sent  altogether,  even  when  that 
organ  has  been  completely  destroyed,  dysuria  associated  with  fre- 
quent micturition  at  night  as  well  as  by  day  being  commonly  the  first 
evidence  of  disease.  Ability  to  recognize  the  appearances  seen  in  the 
l)ladder  l)y  cystoscopic  examination  is  therefore  of  great  importance 
in  the  diagnosis  of  renal  tuberculosis,  more  especially  in  demonstrating 
wliich  kidney  is  at  fault,  as  in  SO  to  90  per  cent  of  cases,  so  it  is  stated, 
one  kidney  only  is  affected  in  the  early  stages.  It  is  frequently,  from 
the  technical  point  of  view,  a  difficult  matter  to  carry  out  a  satisfactory 
cystoscopical  examination  in  this  condition.  Prior  to  the  appearance 
of  tuberculous  lesions  in  the  bladfler  mucosa  little  difficulty  presents 
itself,  but  when  the  latter  exist,  then,  owing  either  to  a  spasm  in  the 
early  stages  or  to  infiltration  of  the  muscle  of  the  l)ladder  wall  in  the 
later  stages,  it  is  often  impossil)le  to  make  a  thorough  investigation 
unless  the  patient  is  under  a  general  anesthetic,  the  distention  of  the 
bladder  with  fluid  in  sufficient  amount  catising  severe  pain.  It  is  the 
author's  practice,  whenever  a  tuberculous  infection  is  suspected,  to 
adopt  this  procedure;  even  then,  extreme  care  must  be  taken  to  avoid 
over-distention  of  the  bladder,  otherwise  hemorrhage  may  be  caused 
and  irreparable  damage  supervene,  such  as  the  lighting  up  of  a  latent 
lesion  or  the  introduction  of  a  secondary  infection,  results  easil\-  induced 
by  even  a  slight  trauma.  There  is,  moreover,  a  further  flifficulty  in 
diagnosis  from  the  pathological  aspect,  namely,  that  lesions  may 
have  asstmied  such  characters,  especially  in  the  presence  of  secondary 
infection   with   other   bacteria,   as   to  render  them   indistinguishable 
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from  those  associated  with  other  forms  of  cystitis;  even  in  the  absence 
of  the  latter,  the  bladder  may  have  become  so  extensively  involved 
in  the  tul)erculous  process  as  to  make  it  impossible  to  identify  the 
orifjinal  site  of  the  bladder  lesion,  which  may  be  the  only  clue  indi- 
cating its  possible  origin  from  the  kidney.  For  this  reason  it  is  an 
extremely  important  matter  that  an  early  investigation  of  the  bladder 
should  l)e  carried  out  in  all  suspected  cases  of  infection:  (1)  In  order 
to  <lefine  the  existence  of  any  abnormality  in  the  effluxes  from  the 
ureteric  orifices  or  in  the  bladder  mucosa;  and  (2)  to  recognize  the 
position  of  such  changes  in  order  to  obtain  an  indication  of  the  site 
of  the  ])rimary  lesion.  The  latter  point  requires  emphasizing,  for  the 
finding  of  tul)ercle  bacilli  in  urine  containing  blood  or  pus,  with  symp- 
toms of  cystitis,  only  indicates  the  presence  of  urinary  tuberculosis; 
it  offers  no  suggestion  as  to  the  requisite  treatment.  This  the  cysto- 
scope  alone  can  give  in  the  absence  of  localizing  symptoms,  which  may 
be  completely  absent,  but  even  if  present,  confirmation  is  always 
necessary.  Some  authors  state  that  it  is  unwise  to  carry  out  cysto- 
scopical  examinations  in  oases  of  tuberculous  cystitis  owing  to  the 
lial)i]ity  of  causing  further  damage.  It  is  agreed  that  it  is  unwise  to 
employ  this  method  of  investigation  during  the  acute  symptoms  of 
bladder  infection,  or  more  often  than  is  necessary  in  the  chronic  stage; 
but  it  is  olniously  important  that  an  exact  location  of  the  bladder 
lesions  should  be  made  as  soon  as  possible,  in  order  that  the  correct 
treatment  may  be  determined.  This  information  cannot  be  obtained 
without  a  cystoscopical  examination,  which  should  therefore  be  insisted 
upon.  This  advice  of  the  author  is  quoted  with  the  hearty  endorse- 
ment of  the  editor  in  the  hope  that  the  forceful  dissemination  of  such 
knowledge  may  be  the  means  of  saving  many  lives  by  bringing  to  early 
operation  the  early  cases  of  renal  tuberculosis,  which  can  only  be  done 
by  the  careful  investigation  of  all  pyurias  and  dysurias  of  more  than 
brief  duration. 


End-results  of  Interposition  Operation.— INIany  operations  are  fas- 
cinating to  watch  or  perform,  Init  in  the  field  of  gynecology  it  is  doubt- 
ful whether  any  other  operation  interests  the  student  or  the  novice 
more  than  the  interposition  operation  for  prolapse.  AVhether  you 
would  give  the  credit  for  the  invention  of  this  procedure  to  Wertheim, 
Schauta  or  to  our  own  Watkins  (where  it  pn)perly  l)elongs),  the  fact 
remains  that  it  is  an  ingenious  operation  prr  se.  However,  the  think- 
ing, conser\ative  surgeon  looks  at  an  operation  from  another  angle, 
namely  the  end-results.  What  are  the  end-results  after  this  operation? 
Shaw  (Surg.,  Gijncc.  and  Ohsi.,  1922,  34,  394)  )has  investigated  this 
subject  in  118  cases  operated  upon  since  1900  in  the  gynecological 
department  of  the  Johns  Hopkins  Hospital.  Of  this  number  he  was 
aVjle  to  trace  58  patients,  40  of  whom  were  completely  relieved  of  their 
symptoms,  13  were  not  improved,  3  had  died  after  leaving  the  hospital 
and  2  died  in  the  hospital,  1  from  pulmonary  embolism  on  the  twelfth 
day  and  the  other  from  a  hemorrhage  of  the  uterine  artery  on  the 
tenth  day.  These  results,  13  failures  out  of  53  cases,  the  author  admits 
are  not  brilliant,  although  he  thinks  they  might  be  partly  due  to  the 
fact  that  most  of  the  patients  were  of  the  dispensary  type,  from  whom 
failures  are  heard  of  more  readih'   than  successes.     With  increased 
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experience  in  selection  of  cases  in  which  the  operation  is  suital)le  and 
with  suitable  modifications  of  the  technic  in  the  individual  case,  much 
better  results  have  been  obtained,  as  there  has  only  been  one  failure 
since  1915  in  40  operations,  21  of  whom  have  been  followed.  The 
author  concludes  that  the  operation  is  limited  to  a  small  group  of  cases, 
near  or  subsequent  to  the  menopause,  where  an  abdominal  suspension, 
combined  with  a  thorough  repair  of  the  perineal  floor  is  contraindicated. 
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Studies  on  the  Pneumococcus.  Acid  Death  Point  of  the  Pneumo- 
coccus. — By  seeding  5  cc  of  an  isotonic  broth,  whose  hydrogen-ion 
concentration  ranged  in  eight  steps  from  pH  4.47  to  7.8,  with  two  drops 
of  a  saline  suspension  of  washed  living  pneumococcus,  and  by  trans- 
planting on  blood  serum  after  varying  intervals  of  inoculation.  Lord 
and  Nye  (Jour.  E.vper.  Med.,  1922,'35,  685)  found  that  at  a  pH  of  4.47 
no  living  bacteria  were  obtained  after  an  interval  of  one  hour,  and  at  a 
pH  of  5.15  living  organisms  were  obtained  after  one  hour  but  not  after 
two,  while  at  pH  5.78,  they  were  living  after  t-Ao  hours  but  not  after 
three,  whereas  at  pH  6.33  living  pneumococci  were  encountered  after 
six  hours.  At  a  pH  of  6.63  to  7.80,  the  transplants  were  positive  from 
eight  to  ten  days,  indicating  that  the  greater  the  acidity,  the  more 
rapid  the  death. 

In  a  second  communication  (Jour.  Exp.  Med.,  1922,  35,  689)  it  was 
learned,  from  the  results  of  a  series  of  titrations,  that  suspensions  of 
living  pneumococci  (Type  I,  II  and  III)  in  approximately  isotonic  stan- 
dard solutions  and  bouillon  with  pH  varying  from  4  to  8  after  incubation 
show  dissolution  of  bacteria  in  those  solutions  having  a  pH  higher  than 
about  5,  the  dissolution  being  most  marked  at  a  critical  range  of 
about  5  to  7.  While  some  dissolution  was  encountered  toward  the 
more  alkaline  end,  no  dissolution  occurred  at  the  most  acid  end  of  the 
scale.  Although  dissolution  took  place  at  incubation,  room  and  ice- 
box temperature,  it  was  less  marked  at  the  latter.  Dissolution  also 
occurred  in  standard  pH  solutions  with  pneumococci  allowed  to  grow 
and  die  out  in  glucose  bouillon,  but,  unlike  living  organisms,  the  dissolu- 
tion was  progressive  from  the  acid  toward  the  alkaline  end  of  the  scale. 
Pneumococci  killed  by  heat  for  one  hour  underwent  less  dissolution 
than  living  organisms,  while  those  killed  by  heat  at  100°  C.  for  five 
minutes  did  not  undergo  dissolution,  and  the  addition  of  fresh  human 
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sei'iun  to  the  pneumococcal  suspensions  at  varying  pH  prevented  disso- 
lution. Dissolution  occm-red  more  rapidly  at  pH  (i.l  in  standard  solu- 
tions in  which  large  numbers  of  pneumoeocci  had  been  previously  dis- 
solved than  in  fresh  standard  solutions  at  the  same  pH.  The  authors 
belieA-e  that  this  dissolution  can  be  ascribed  to  an  enzyme  derived  from 
the  ])acteria  themselves,  calling  attention  to  the  fact  that  under  similar 
conditions  S.  viridans  and  hemolyticus  and  S.  aureus  did  not  dissolve. 

In  a  third  study  {Jour.  Exp.  Mrd.,  1922,  35,  699)  suspensions  of  Type 
I,  II  and  III  pneumoeocci  were  added  to  the  cellular  material  from  a 
pneumonic  lung  due  to  Type  I  pneumococcus  at  varying  hydrogen-ion 
concentrations.  All  types  of  pneumoeocci  were  found  to  undergo  dis- 
solution at  a  pH  of  (j.95  and  5.5,  but  not  at  a  pH  of  4.5,  whereas  S. 
hemolyticus  and  viridans  do  not  dissolve.  The  authors  believe  that 
an  enzyme  derived  from  the  bacteria  themselves  or  from  the  cellular 
material  mav  be  the  cause  of  the  dissolution. 

Finally  {Jour.  K.vp.  Med.,  1922,  35,  703),  the  effect  of  bile  at  varying 
hydrogen-ion  concentration  on  the  dissolution  of  Type  I,  II  and  III  pntni- 
mococci  was  determined  by  adding  pnemococcal  suspensions  to  fresh 
beef  bile.  After  incubation  it  was  found  that  the  dissoluticm  of  the 
pneumoeocci  occurred  most  rapidly  in  the  bile  at  a  slight  alkaline  reac- 
tion (pH  G.l).  The  authors  believf-  "this  is  probably  due  to  death  of 
the  organisms  and  activation  of  the  endocellular  enzymes  at  the  opti- 
mum hvdrogen-ion  concentration." 


Melanoblastoma  of  the  Nail-bed  (Melanotic  Whitlow). — Hertzler 
(Arch.  Dcrniof.  and  Si/ph.,  1922,  6,  701)  reports  2  cases  of  melanoblas- 
toma of  the  left  thumb  nail-beds  in  women,  aged  sixty-four  and  fifty- 
four  years  respectively.  In  1  case  there  was  a  history  of  slight  injur>'  a 
year  and  a  half  previously,  while  in  the  other  no  record  of  trauma  coukl 
be  elicited,  the  condition  l)eginning  as  a  black  spot  under  the  nail  four 
years  previously.  In  both,  too,  the  nail  was  absent,  having  been  sup- 
planted by  a  blue-black  ulcerating  tumor,  which  had  eventually  become 
painful  and  sensitive.  The  border  of  the  tumors  was  deeply  pigmented. 
No  l;\^niiphfttic  involvement  was  found  in  either  case.  Amputation  was 
instituted  in  each  instance,  and  at  the  end  of  two  years  in  the  fost  case 
and  two  months  in  the  second,  no  evidence  of  recurrence  could  be 
demonstrated.  The  author  was  able  to  collect  17  additional  similar 
cases  from  the  literature.  He  thinks  that  the  terni  "  melanol)lastoma 
of  the  nail-bed"  is  more  accurate  than  "melanotic  whitlow"  and  should 
supplant  it. 

Experimental  Rickets  in  Rats.  IV.  The  Effect  of  Varying  the 
Inorganic  Constituents  of  a  Rickets -producing  Diet. — Having  pre- 
N'iously  shown  that  rickets  could  l)e  produced  in  rats  by  a  diet  composed 
of  ])atent  Hour,  calcium  lactate,  sodium  chloride,  and  ferric  citrate,  and 
that  it  could  be  prevented  by  the  substitution  of  0.4  per  cent  basic 
potassium  phosphate  for  an  equal  percentage  of  calcium  lactate, 
Pappeniieimer,  McCann  and  Zucker  {Jojtr.  Expcr.  Mrd.,  1922,  35, 
421)  report  the  above  changes  which  were  produced  in  additional  rats 
by  varying  the  inorganic  constituents  of  the  diet.  It  was  found  that 
rachitic  bone  lesions  occurred  in  rats  who  had  received  a  diet  containing 
an  excess  of  calcium  but  deficient  in  phosphates,  while  similar  lesions 
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followed  a  diet  deficient  in  calcium  but  containing  an  excess  of  phos- 
phates and  that  atypical  rickets  was  produced  by  a  diet  deficient  in 
both  calcium  and  phosphates,  whereas  inorganic  stUts  other  than  cal- 
cium or  phosphate  seemed  to  be  without  infiuencc  upon  the  develop- 
ment or  prevention  of  rachitic  lesions.  The  minimal  amount  of  phos- 
phates required  for  calcification  of  ;\oung  growing  rats  under  the  condi- 
tions of  these  experiments  was  about  KiO  mgm.  per  100  gm.  of  diet. 
An  excess  of  calcium  was  not  necessary  to  the  production  of  the  rachitic 
lesions  and  a  reduction  of  the  calcium  lactate  in  a  given  diet  to  0.0  per 
cent  (111  mg.  of  Ca  per  100  gm.  of  diet)  resulted  in  the  development  of 
typical  rickets.  Adult  rats  reacted  to  a  deficiency  of  phosphate  in  the 
diet  by  the  production  of  calcium-free  osteoid  in  abnormal  amount 
about  the  spongiosa  and  cortex  and  there  was  not  produced  any  altera- 
tion of  the  epiphysial  cartilage,  as  in  growing  animals. 


Experimental  Rickets  in  Rats.  V.  The  Effect  of  Varying  the  Organic 
Constituents  of  a  Rickets-producing  Diet. — Under  conditions  of  experi- 
mentation similar  to  those  j^reviously  employed,  Pappenheimer, 
McCann  and  Zucker  {Jour.  Exper.  Med.,  1922,  35,  447)  continued 
their  investigation  of  the  prevention  and  production  of  rachitic  bone 
lesions  in  rats  receiving  a  diet  in  which  the  organic  constituents  were 
modified.  It  was  learned  that  casein  phosphorus  did  not  prevent  com- 
pletely the  development  of  rickets  when  substituted  in  a  given  diet  in 
amount  equi\alent  to  a  protective  dose  of  basic  potassium  phosphate; 
that  the  protection  given  by  lecithin  or  yeast  was  proportional  to  the 
phosphorus  content,  and  that  vitamin  A,  in  the  form  of  l)utter  or  butter 
fat,  to  the  amount  of  10  per  cent  of  the  diet,  neither  pre\'ents  or  cures 
rickets;  that  the  substitution  of  10  per  cent  of  egg  all)innen  in  the  gi^•en 
diet  improved  the  nutrition  but  did  not  prevent  rickets,  whereas  the 
addition  of  meat  promoted  normal  growth  and  bone  formation,  although 
a  diet  of  only  meat  and  flour  was  inadec^uate  for  proper  growth,  leading 
to  bone  changes  comparable  to  those  observed  on  a  diet  low  in  calcium, 
but  not  in  phosphorus.  The  authors  state  that  "  a  diet  has  been  found 
which  contains  the  necessary  food  elements  for  approximately  normal 
growth  and  in  which  the  only  known  deficiency  is  phosphorus.  This 
leads  regularly  to  the  production  of  rickets." 


Do  Species  Lacking  a  Gall-bladder  Possess  its  Functional  Equivalent? 

— Some  closely  related  species  of  animals  have  a  gall-bladder  while 
others  do  not.  It  is  present  in  the  cow,  sheep,  goat,  hog  and  wild  boar, 
and  absent  in  the  horse,  deer  and  peccary.  The  hawk  and  owl  possess 
it,  while  the  dove  does  not,  and  among  rodents,  the  mouse  is  found  with 
the  organ,  the  rat  without  it.  Furthermore,  the  gall-ljhukler  is  not 
found  in  the  pocket  gopher,  whereas  it  occurs  in  the  striped  gopher. 
Again  it  can  be  present  or  wanting  in  the  giraffe.  Having  pre\'iously 
shown  that  the  gall-bladder  concentrates  bile  greatly  ami  the  ducts 
dilute  it  slightly,  McMaster  {Jour.  E.rp.  Med.,  1922,  35,  127)  con- 
ducted a  series  of  experiments  on  rats  (animals  ilevoid  of  gall-bladder) 
and  mice  which  possess  the  organ,  by  determining  the  amount  of  pig- 
ment normally  in  the  species  and  after  ligating  the  bile  ducts.  Both 
the  rat  and  the  mouse  were  found  to  secrete  larger  quantities  of  bile 
than  the  dogs  and  cats,  but  less  than  guinea-pigs  and  rabbits.  Bladder 
bile  of  the  mouse  was  found  more  concentrated  than  common  duct  bile 
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and  stasis  bile  showed  a  great  increase  in  pigment  content,  whereas  in 
the  rat,  stasis  bile  ne\er  became  more  concentratecl  than  normal, 
indicating  that  the  gall-bhulder  is  absent  from  the  rat  not  only  in  form, 
but  in  at  least  one  of  its  important  functions,  that  of  a  reser\oir.  On 
the  other  hand,  although  rat  bile  did  not  undergo  condensation  of  l)ulk 
after  leaving  the  liver,  it  contained  about  eight  times  as  much  pigment 
as  did  liAcr  bile  in  the  mouse,  which  becomes  concentrated  in  the  gall- 
bladder, so  that,  in  either  animal  the  \n\e  as  it  reaches  the  intestine, 
may  not  be  dissimilar,  certainly  in  pigment,  and  perhaps  in  sul)stances 
useful  for  digestion,  although  the  author  states  that  little  can  be  said 
concerning  the  latter  at  present. 


A  Three  Months  Old  Strain  of  Epithelium. — Although  the  cultiva- 
tion of  epithelium  appeared  to  be  more  difficult  than  that  of  connecti\-e 
tissue,  it  seemed  probalile  to  Fisher  (Jour.  Expcr.  Med.,  1922,  35,  367) 
that  if  epithelial  tissue  could  be  obtained  free  from  connective  tissue 
cells  they  could  be  kept  in  pure  culture  indefinitely,  Accordingly  it  has 
l)een  possible  to  culti\ate,  //;  vitro,  a  strain  of  pure  epithelial  cells  from 
that  portion  of  the  iris  of  a  chick  embryo  which  adheres  to  the  extir- 
patefl  lens  on  the  free  surface  of  plasma  clot  under  a  film  of  embryonic 
tissue  juice.  The  strain  is  now  three  months'  old  and  the  epithelial 
cells  have  not  differentiated,  growing  as  a  pavement  meml)rane  and 
have  retained  their  epithelial  characteristics.  The  rate  of  proliferation 
is  increasing,  every  culture  doul)ling  in  size  after  three  or  four  da\s. 
Several  plates  are  presented  to  show  numerous  mitoses  and  different 
stages  of  amitotic  cell  division. 


Significance  of  the  Hemosiderosis  of  Pernicious  Anemia. — Many 
belie\e  that  pernicious  anemia  is  due  to  an  injurious  agent  deri^■ed 
from  the  gastro-intestinal  tract,  citing  the  marked  siderosis  of  the  liver 
parenchyma  occurring  during  pernicious  anemia  as  e^'idence  to  indicate 
that  pathological  blood  destruction  is  localized  within  the  portal 
tributaries.  After  experimentation  on  young  rabbits,  McMaster, 
Rous  and  Larimore  (Jour.  Expcr.  Med.,  1922,  35,  521)  have  shown 
that  a  similar  siderosis  can  be  produced  by  varying  the  amount  of  pig- 
ment set  free  in  the  general  circulation.  As  a  result  of  these  findings, 
the  authors  belie\e  that  the  selective  deposition  of  the  hemosiderin  in 
the  hepatic  parenchyma  during  pernicious  anemia  does  not  constitute 
evidence  that  there  is  a  hemolytic  cause  for  the  disease  located  in  the 
portal  region.  The  hemoglobin  was  prepared  from  the  rabl)it  corpuscles 
and  was  injected  six  days  out  of  seven  in  concentrated  watery  solution, 
subcutaneously,  into  the  flanks  and  the  abdomen,  in  doses  ranging  from 
J  to  yi^r  of  that  normally  possessed  by  the  animal  over  a  period  from 
thirteen  to  one  hundred  and  two  days.  Blocks  from  the  liver,  kidney, 
spleen  and  red  l)one  marrow  were  fixed  in  alcohol  and  stained  with 
ammonium  sulphide  and  in  duplicate  l)y  the  combined  ammonium 
sulphide-potassium  ferrocyanide  method  of  Xishinmra.  The  criterion 
employed  to  gauge  the  degree  of  siderosis  was  the  appearance  of  the 
tissue  under  the  microscope.  When  a  daily  dose  less  than  y\i  of  the 
approximate  (pumtity  of  pigment  in  circulation  was  given,  even  for 
many  weeks,  practically  no  siderosis  was  found.  With  slightly  larger; 
long-continued  injections,  there  was  a  stippling  with  hemosiderin  of 
the  he])atic  parenchyma.     As  in  pernicious  anemia  this  stippling  was 
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most  pronounced  near  tlie  periphery  of  the  l()l)ule.  Witli  still  hirger 
inoculations,  both  the  hver  and  tul)uhir  epithehuni  of  the  kichieys  h(>caine 
e(iua!Iy  siderosed,  and  when  tlic  hein<)<;lohin  floses  were  massive  the 
hver  was  neghgihly  pif^niiented  in  contrast  to  tlie  heavy  deposits  in  the 
kidneys,  at  which  times  amorphous  material  giving  the  iron  reaction 
was  seen  lying  free  in  the  glomerular  capsule  and  in  the  lumina  of  the 
upper  tubules.  No  consecpiential  siderosis  was  encountered  in  the 
spleen  or  in  the  bone  marrow.  Attempts  to  repeat  the  work  with  dogs 
were  not  as  satisfactory.  However,  in  both  dogs  and  rabbits  the  renal 
siderosis  affected  especially  the  cells  of  the  proximal  convoluted  tul)ules 
and  of  the  ascending  limb  of  Henle's  loop,  as  seen  in  pernicious  anemia 
but  not  in  hemochromatosis.  The  authors  point  out  that  many  types 
of  blood  destruction  which  are  systemic  in  origin,  become  portal  in 
completion,  a  circumstance  which  may  well  take  place  in  pernicious 
anemia,  and  that  no  matter  how  suggestive  various  factors  encountered 
in  this  disease  may  seem,  it  is  "a  good  policy  to  box  the  compass  of 
possibilities  in  the  consideration  of  so  obscure  a  disease  as  pernicious 
anemia,  rather  than  look  for  enlightenment  in  a  fixed  direction." 


A  Simple  Quantitative  Precipitation  Reaction  for  Syphilis. — Kaux 
{Arch.  Dcrmat.  and  Si/pli.,  1922,  5,  o70j  describes  a  precipitation  method 
based  on  the  employment  of  syphilitic  seruni  with  alcoholic  extract 
antigens  of  heart  muscle.  The  author  has  found  the  test  very  simple 
and  delicate,  having  the  added  attraction  that  the  diluted  antigens  are 
quite  stable,  that  the  strongly  positive  serums  usually  show  spontaneous 
precipitation,  the  test  being  complete  after  three  hours  in  the  water- 
bath  and  that  the  end  results  can  be  read  with  relative  ease.  The 
antigen  consisted  of  an  alcoholic  extract  of  dried  pig  or  beef  heart  free 
from  ether  extractives  and  cholesterinized  by  adding  400  mg.  of  choles- 
terin  to  100  cc  of  alcoholic  antigen.  The  proper  dilution  of  the  antigen 
was  ascertained  l)y  adding,  rapidly,  \arious  amounts  of  salt  solution, 
that  diluted  antigen  which  was  milk\-  l)ut  opalescent  and  free  from  pre- 
cipitate being  the  desired  one.  The  serums  were  inactivated  by  heating 
at  o()°  C.  for  thirty  minutes.  To  perform  the  test,  0.3  cc  inactivated 
serum  were  mixed  with  0.1  cc  of  the  diluted  antigen  in  a  small  tul)e, 
gently  shaken  and  incubated  at  37.5°  C.  The  results  w'ere  read  after 
one  and  three  hours  incubation,  the  presence  or  absence  of  precipitation 
determining  the  positivity  or  negatiA'ity  of  the  reaction.  Of  1 1 1 9  serums 
examined  by  the  precipitation  and  Wassermann  methods,  213  were 
positive,  20  were  doubtful,  and  767  were  negati\e  by  both  methods, 
giA'ing  a  total  of  1000  specimens  or  89.36  per  cent  showing  agreement. 
7  positive  reactions  were  doubtful  in  the  precipitation  test;  40 
doubtful  Wassermann  reactions  were  positive;  30  doubtful  Wasser- 
manns  reactions  were  negative;  21  negative  Wassermann  reactions  were 
doubtful;  the  total  98  specimens  (8.75  per  cent)  showing  relative  agree- 
ment. 14  negative  Wassermann  reactions  gave  weakly  positive  pre- 
cipitation reactions;  7  weakly  positive  Wassermann  reactions  gave 
negative  precipitation  reactions,  giving  a  total  of  21  (1.87  per  cent) 
specimens  which  did  not  check.  In  not  a  single  instance  did  a  four  plus 
or  a  three  plus  Wassermann  reaction  show  a  negative  precipitation, 
or  a  positive  precipitation  show  a  negative  Wassermann.  The  author 
hopes  that  the  simplicity  and  ease  with  which  the  test  can  Ije  performed 
will  attract  others  to  investigate  it  in  conjunction  with  clinical  studies. 
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Pellagra. — Amino-acid  Deficiency  Probably  the  Primary  Etiological 
Factor. — Goldbkkger  and  Tanner  [Unifcd  Staffs  Public  Health 
Reports,  1922,  37,  4(32)  briefly  summarize  the  more  important  part 
of  the  evidence  proving  (Het  to  be  the  primary  eontroHint!;  factor  in 
the  prevention  and  causation  of  pellagra.  ( 'ases  of  pellagra  are 
reported  that  were  observed  to  occur  in  individuals  who  were  known 
to  have  consumed  daily,  din-ing  a  period  of  not  less  than  two  and  one- 
half  months  immediately  before  the  onset  of  the  distinctive  eruption, 
what  is  judged  to  have  been  a  liberal  supply  of  mineral  elements  and 
the  known  vitamines,  which  would  indicate  that  a  deficiency  of  these 
dietary  factors  is  not  essential  in  tlie  causation  of  the  (hsease.  These 
factors  having  l)een  thus  excluded,  the  dominating  role  of  diet  in  the 
prevention  and  causation  of  pellagra  must  be  referred  primarily  to  the 
character  of  the  protein  (amino-acid)  supply;  this  being  the  only 
other  dietary  factor  at  present  known  to  l)e  necessary  to  physiological 
well-l)eing.  On  the  assumption  that  all  the  dietary  factors  essential 
in  human  nutrition  are  known,  it  may  be  concluded  that  the  essential 
etiological  dietary  factor  is  a  specific  defect  in  the  amino-acid  supply, 
probably  in  the  nature  of  a  deficiency  of  some  special  combination  or 
combinations  of  amino-acids.  There  is  reason  to  believe  that  besides 
the  specific  amino-acid  defect,  pellagra-producing  diets  may,  and 
])robal)ly  frequently  have  other  more  or  less  serious  faults,  including 
non-specific  amino-acid  deficiencies,  which  may  operate  as  accessory 
etiological  factors.  In  some  preliminary  therapeutic  trials  with  amino- 
acids  the  dermal  lesions  in  each  of  2  cases  seemed  to  show  a  markedly 
favorable  reaction  to  cystin;  and  in  a  third  case  a  steady  gain  in  weight, 
with  some  improvement  in  diarrhea,  accompanied  the  administration 
of  l)oth  cystin  and  tryptophane. 


Direct  Injection  of  B.  Typhosus  into  the  Gall-bladder. — ]}e(  kwith 
{.lour.  Infect.  Dis.,  1922,  31,  4()S)  states  that  the  older  idea  that 
presence  of  B.  typhosus  within  the  gall-l)ladder  in  a  typhoid  carrier 
is  due  to  direct  invasion  of  the  bacilli  b\'  wa\'  of  the  common  and 
cystic  ducts  from  the  duodenum  no  longer  seems  tenable.  However, 
there  is  still  strong  reason  to  believe  that  this  may  be  the  path  of 
invasion  for  Entameba  dysenteria^  and  for  certain  parasites.  One 
may  conceive  that  a  foreign  toxin-proflucing  body  within  the  bile  may 
l)e  able  to  produce  a  generalized  condition  in  the  body,  as  the  wall  of 
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the  iiall-t)ia(l(ler  lias  hccii  dcnionstrated  to  comprise  an  active^  pcr- 
meal)le  and  eoncentratin<i  mechanism.  With  tliis  possil)iHty  in  mind 
it  was  attempted  to  learn  whether  the  introdnction  of  B.  typhosus 
within  the  gall-bladder  directly  is  followed  by  the  ai)pearance  of  bacilli 
and  of  agglutinins  in  the  circulation.  The  author  found  that  injection 
of  B.  typhosus  directly  into  the  gall-bladder  of  the  rabbit  is  followed 
l)y  prompt  appearance  of  agglutinins  within  the  circulation.  This 
response  is  stinudated  by  dead  as  well  as  by  living  organisms.  Ty])h()id 
l)acilli  implanted  within  the  gall-bladder  pass  through  the  lining 
epithelium  and  appear  shortly  in  other  organs,  such  as  the  spleen, 
liver,  lung  and  kidney,  but  they  are  not  isolated  from  the  perii)heral 
circulation.  It  seems  likely  that  lymph  is  at  least  partially  res])onsil)le 
for  this  distribution.  Migration  of  B.  typhosus  through  the  epithelium 
into  the  tunica  is  attended  after  appropriat(>  lapse  of  time  by  the 
formation  of  lesions  which  are  characteristic  of  those  found  in  the 
typhoid  carrier. 

Experimental  Botulism  in  Dogs. — Graham  and  Eriksen  (Jour.  Infrct. 
Di.s-.,  1922,  31,  402)  found  that  unfiltered  type  A  toxin  of  Clostridium 
botulinum  proAcd  fatal  to  dogs  in  doses  of  0.1  cc  or  more  administered 
subcutaneously.  Type  A  spores,  detoxicated  by  washing  and  heating, 
produced  no  noticeable  eft'eets  Avhen  injected  subcutaneously  into 
dogs.  Feeding  relatively  large  amounts  of  unfiltered  type  A  toxin 
(100  cc)  produced  illness  and  death  in  dogs  only  when  food  had  been 
previously  withheld  for  forty-eight  hours.  The  effects  of  other  forms 
of  artificially  induced  fatigue  were  not  determined.  The  symptoms 
of  type  A  intoxication  included  loss  of  appetite,  muscular  weakness, 
languor,  prostration,  salivation,  congestion  of  the  mucous  membranes 
of  the  mouth,  and  respiratory  disturbances.  Type  A  antitoxin 
apparently  protected  dogs  against  lethal  amounts  of  toxin.  I'nfiltered 
type  B  toxin  of  Clostridium  botulinum  administered  intravenously 
and  subcutaneously  in  liberal  amounts  failed  to  induce  nuinifest 
symptoms.  The  internal  organ  and  muscle  tissues  of  horses  and  pigs 
which  had  died  of  type  A  botulism  were  consumed  by  dogs  without 
ill  effects.  Dogs  appear  to  be  satisfactory  animals  for  differentiating 
A  and  B  toxins  of  Clostridium  botulinum  following  subcutaneous 
injection. 

Isolation  of  Anthrax  Bacillus  from  a  Shaving  Mug. — Vincent  (Jour. 
Infect.  Di.s.,  1922,  31,  499)  reports  a  case  of  anthrax  of  the  neck,  and 
concludes  from  the  results  of  examination  of  a  shaving  mug  that  it 
is  evident  that  the  shaving  brush  in  all  probability  harbored  anthrax 
Ijacilli,  and  that  the  spores  or  bacilli  adhered  to  the  mug  after  the 
removal  of  the  brush,  .sliowing  again  the  great  resistance  of  this  organ- 
ism.   

Interepidemic  Influenza. — Jordan  (Am.  Jour.  Hygiene,  1922,  2, 
325)  calls  attention  to  the  conspicuous  place  occupied  by  influenza 
among  the  reported  causes  of  death  between  the  epidemics  of  1S90  and 
1918,  and  brings  forward  a  number  of  interesting  facts.  The  lack  of 
uniformity  in  the  clinical  picture  of  influenza  makes  the  comparison  of 
the  symptoms  of  epidemic  and  interepidemic  cases  of  doubtful  value, 
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and  the  term  has  undoubtedly  been  used  very  loosely.  Before  1890 
the  designation  influenza  was  rare  in  health  reports  of  iVmerican  eities, 
but  in  that  pandemic  year  it  became  conspicuous  and  has  remained 
more  or  less  in  evidence  since  that  time.  In  certain  localities  there  is 
indicated  a  tendency  to  report  as  influenza  deaths  that  in  other  locali- 
ties would  be  reported  as  pneumonia  or  bronchitis.  There  is  no  doubt 
about  the  comparability  of  the  pandemics  of  1890  and  1918.  Whether 
the  so-called  influenza  of  interepidemic  years  is  the  same  disease  with 
these  great  epidemics  is  an  important  (juestion,  and  imtil  the  causal 
agent  or  its  ett'ects  can  be  recognized  a  consiflerable  measure  of  uncer- 
tainty will  i)robably  continue  to  exist.  But  certain  kinds  of  indirect 
e\'idence  may  be  interpreted  to  indicate  that  the  so-called  influenza  of 
interepidemic  years  is  at  least  in  part  different  from  the  influenza  of 
the  great  epidemics  of  1890  and  1918:  (1)  In  the  epidemic  of  1918  the 
greatest  mortality  was  at  the  ages  twenty-five  to  thirty -five.  During 
the  years  1900-1917  less  than  10  per  cent  of  the  deaths  were  in  this  age 
period,  more  than  50  per  cent  being  in  persons  over  sixty.  (2)  In  the 
1918  epitlemic  there  was  a  relatively  increased  mortalit\'  in  the  white 
race  as  compared  with  the  negro,  in  contrast  to  the  higher  mortality 
among  negroes  in  the  preepidemic  period.  (3)  The  mortality  was  higher 
in  white  males  than  in  white  females,  as  contrasted  with  the  higher 
mortality  among  females  in  preepidemic  years.  (4)  There  was  a  rela- 
ti\'ely  increased  mortality  in  colored  males  during  this  time  as  compared 
with  colored  females.  During  1918  the  increase  in  reported  deaths 
from  influenza  was  accompanied  by  an  increase  in  deaths  from  pneu- 
monia, as  might  be  anticipated.  In  the  preepidemic  years  (1900-1917) 
there  were  notable  divergences  in  the  two  rates.  Too  much  weight 
should  not  be  attached  to  this  lack  of  correspondence  between  pneu- 
monia and  influenza  in  interepidemic  years,  since  the  pneumonia  death 
rate  is  att'ected  by  a  munber  of  inconstant  factors.  The  author  con- 
cludes: Kvitlently  many  deaths  reported  as  influenza  in  interepidemic 
years  are  not  due  to  the  same  microbic  causes  as  those  occiu'ring  in 
epidemic  years.  Is  this  true  of  all?  May  there  still  be  a  residue  of 
cases  and  deaths  from  true  influenza  which  keeps  a  thread  of  continuity 
between  the  great  outbreaks?  The  question  probably  cannot  be 
answered  until  the  causal  agent  is  identified.  Meanwhile  localized 
outbreaks  and  even  individual  cases  of  mild  respiratory  disease  should 
be  gi\'en  searching  study. 
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